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MEMO TO: D, V. Terrell 
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B,2,2.3. 
D.l.?. 
Attached is Report No. 2 on our "Test Road for the Evaluation of 
Sandstone as an Aggregate in Plant-Mix Bituminous Pavements" by Ellis G. 
Williams. Last year the first report dealing with construction and early 
performance was submitted to the Research Committee, and it received a con­
siderable amount of discussion and comment. This current report represents 
the first in a series of supplements that will be made up as the road test 
progresses, 
Although the report consists largely of records - and most of 
these records pertain to failures that are extraneous to the objectives 
of the test - there are some things abo�t the mixes themselves that war­
rant comment. Failures in the sections containing RT-10 are of such a 
nature and of such extent that this portion of the road has been excluded 
in the summaries of data. In brief, th� entire section was covered with 
a crack net the first year of its use, and at the time of the 1952 survey 
complete disintegration during the winter of 1952-53 was anticipated. 
Actually this section showed improvement between the 1952 and 1953 surveys, 
but still it is essentially failing throughout. Performance of the tar 
mixes will be recorded in the future, but it is suggested that the tar 
section be given a seal coat soon in order to preserve the surface as much 
as possible. 
Casual inspections of the road, and observations of the summariz­
ed survey data, give the impression that performance is extremely poor. 
Actually the great majority of failures lie in the tar section and in the 
first 2 miles of pavement on the Salyersville end which was subjected to 
"accelerated" traffic (trucks from the quarry to the aggregate plant or 
from the hot mix plant to the paver) during construction in 1950. Also, 
it is pertinent to note - as was done at the beginning of the project -
that the traffic�bound material was inadequate as a base, and to the extent 
possible base failures should be excluded from evaluations of the mixes. 
At any rate, in the Summary of performance beginning on page 14, 
Mr. Williams shows that in its present state, with the pavement varying 
in age from 17 to 32 months (and the tar section disregarded) , and unusually 
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severe interpretation of failures places 5.2 percent of the pavement failed. 
This bears out the general impression of poor performance. However, if the 
accelerated traffic section is disregarded the percentage failure is reduced 
to 3.2; and if it is assumed that extraneous factors such as weak base ac­
count for 90 percent of the failure, that portion of the pavement in which 
paving mixes account for poor performance is only 0.3 percent, This generali­
zation is offered as the best summary of the test road as it relates to ob­
jectives of the study at present. 
Observations and tests on cores taken from the road will be con­
tinued annually, a nd in that way the value of the different mixes will be 
ultimately established, In the meantime, recommendations concerning mix 
designs and specifications developed in the original report and subsequently 
revised for the Specifications Committee still stand. 
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INTRODUCTION 
This report which presents results from additional study of the 
Sandstone Test Road located on S .R .  30 in Magoffin and Breathitt Counties, 
is a supplement to Report No. l dated April, 1952 .  The project consisted 
of a laboratory investigation and construction of a 20-mile test road, 
with all the original work carried out over a period from early 1950 to 
November 1951. 
Details concerning both laboratory and field work are contained 
in Report No. 1 and need not be discussed here . However, to keep the 
general objectives of the study clear, they are restated as follows: 
l, To develop comprehensive information concerning 
the nature and character of' sandstone throughout 
Eastern Kentucky. 
2. To establish standards for crushed sandstone as 
a bituminous paving aggregate , 
J, To establish design criteria for sandstone-bitu­
minous mixtures o 
4. To examine the feasibility of utilizing full 
crusher output. 
5. To establish construction standards and practices 
commensurate with the processing and handling 
characteristics of the stones and paving mixes. 
Specifications, based on results of the original study in 1950 
and 1951 were prepared, and in 1952 more than 40 miles of sandstone p ave-
ments were constructed under contract. When the original study was con-
eluded, it was realized that the value of specifications , as well as the 
value of other results , was contingent upon the ultimate performance of 
the paving mixtures in the Test Road. Hence, final evaluation was 
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dependent upon a series of pavement condition surveys with supplemental 
tests on samples of the pavement. This report is concerned with three of 
the surveys in this series, and with tests on cores taken from the road. 
With the exception of data pertaining to types of failures, most 
of which are directly attributed to base �d dra�nage conditions, nothing 
in the report is considered conclusive at this stage. Rather, the report 
constitutes a record of performance and a part of the information from 
which conclusions will ultimately be drawn. 
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OBSERVATIONS 
When the test road was first proposed, it was known that the 
base in general was far from adequate for a high-type pavement . It was 
understood that failures caused by inadequate base would be disregarded 
when final evaluations of the bi tuminous-sa.'1dstone mixes were made. Even 
though this was a guiding concept for pavement performance surveys , it 
has been and will be difficult to follow because of the instances where 
the mix appears to be a contributing factor to base failures,  
Observations of pavement conditions have centered on the failures, 
not necessarily because they were tangible evidence of poor performance 
but more as a means of isolating many areas where faulty base conditions 
have appeared. Undoubtedly others will develop in the future, particularly 
in the pavement placed in 1951 and not yet subjected to a severe winter 
with deep frost penetration. For the present, it is reasonable to assume 
that the points of greatest base weakness have shown up, and many of these 
can definitely be eliminated from consideration in the future. 
Pavement Surveys . 
The pavement surveys consist of careful inspection of the pave­
ment, and the recording of location, type , extent, and (when possible) 
cause of or factors influencing failures observed. NOtes were generally 
brief but straightforward. In order to establish some basis 1'or summari­
zing data and presenting a condensed version of the conditions in dif­
ferent parts of the road, it was necessary to assign failures to the dif­
ferent paving mixtures even though in many cases the mix had no bearing 
on the failure. 
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All surface mixtures lying within a failing area were charged 
with the full length of the failure. Also, the underlying binder courses 
were given the smae treatment even though t hey could not be observed. 
This may be unduly severe and to some extent a misleading method, but it 
was considered best suited to the immediate requirements of reporting 
performance data. For final evaluation only those failures actually per­
taining to a mixture will be assigned to that mixture, and to the extent 
possible the surface and binder courses will be given separate consideration. 
Pavement thickness data could usually be obtained only at or 
very near core locations. The thickness of the bound mat was the sum of 
pavement thickness and primed base materials whiclj remained intact on the 
core. Base thickness was determined from the original base soundings and 
was available only where the location of the failure and a sounding were 
essentially coincident. Future work will include determination of addi­
tional thickness data for both the pavement and the base. 
Three separate performance surveys have been made, but only the 
last two apply to the test pavement in its entirety. At the time of the 
most recent survey, observations of pavement placed on the same road by 
contract during the 1952 construction season were made, but that informa­
tion is not included since the pavement involved was not a part of the 
test project. ·Similar observations will be made in the future, however, 
in order to draw comparisons between materials placed under rigid super­
vision on the experimental portion and similar materials placed with less 
plant control and less exacting supervision. 
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February, 1951. The first survey was made near the end of the 
very severe winter of 1950-1951. Normally pavement surveys on the project 
will be scheduled for the spring; in this case, however, record of winter 
damage to t he pavement prior to any corrective maintenance was desired. 
Pavement age at the time varied from four to seven months. 
This inspection covered the 10-mile portion of the Test Road 
constructed in 1950, which was the northern part of the project beginning 
at the junction of U.s. 460 and S.R. 30 and extending to a point one mile 
north of the Magoffin-Breathitt County Line. Included in this were both 
the Accelerated Traffic Section and the binder unavoidably left exposed 
over the winter of 1950-1951. Notes from this survey are recorded in 
Table 1 in the Appendix. 
June, 1952. Pavement age at the time of the June, 1952, survey 
varied from 8 to 23 months. This was the second survey of pavement con­
structed in 1950, and the first covering 1951 construction. 
The only portion of 1950 paving which was not comparable in the 
two surveys was the one-mile section of binder exposed during the winter 
of 1950-51. This binder course was covered during the 1951 construction 
season with a surface course of 200 lbs. per sq. yd. - an application 
50 lbs. per sq. yd. heavier than the norm�l treatment. The survey notes, 
of course, reflect this improvement. 
Pavement constructed during the 1951 season contained two formal 
test sections, one with RT-10 in place of the asphalt cement, and the other 
with NAC-8 as the bituminous material. In addition, a two-aggregate mix 
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was introduced and used with all the different types of bituminous ma­
terial. Variations in "hardness" of the sandstone were also features of 
the 19.51 work. 
Considerable maintenance had been performed between the 19.51 and 
19.52 surveys. Patching generally consisted of sealing cracked areas with 
MC-3 and chips. Ditching and shouldering had tended to stabilize many 
areas considered critical in the previous survey. Nevertheless, several 
clogged drains were observed and in some cases pending had resulted. Data 
from the 19.52 survey are compiled in Table 2 in the Appendix. 
March, 1953. In the third survey all the test pavements were 
inspected. At that time, the 19.50 pavement varied from 27 to 32 months 
in age, and the mixes placed in 19.51 had been in service 17 to 22 months. 
The majority of failures recorded at the time of this survey 
(see Table 3 in the Appendix) were those which-had been noted previously, 
although there were new ones that had developed in the intervening period. 
In some locations failures that had been listed individually before were 
grouped and recorded as failing areas. 
·Some failures had seemingly decreased in size or extent. This 
apparently resulted from healing of fine cracks during the hot summer of 
19.52. 
Classification of Failures 
The vast majority of all failures observed thus far in the test 
pavement have originated from base inadequacies. Those weak areas appear 
to have resulted from one or more of three causes: (a) insufficient mat 
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thickness; (b) poor drainage; and (c) poor subgrade soils. It would be 
improper to eliminate thses areas from consideration without examining 
the pavement overlying them to determine whether or not it contributed 
to these failures. 
One of the most serious and extensive types of failure en­
countered was pronounced cracking over spongy subgrades. The condition 
was always accompanied by poor drainage. The accelerated traffic section, 
produced the worst failures of this type. In this case, all three of tne 
above factors were prominent causes of failures, Large deflections under 
load were observed but little settlement occurred. This was principally 
a fatigue failure, and had the deflections been reasonably small failure 
could be attributed to brittleness of the mixture, In most locations 
this could not be done since the deflections under load exceeded t inch 
(visual estimate). 
Another prominent type failure was cracking along the center 
line or in the central portion of the pavement. It was necessary to view 
these failures with base thickness and thickness of the overlying pavement 
in mind. At the time of 1950 construction, thickness of the traffic bound 
base was usually greater under the central portion of the road than it was 
at the edge, and the crown was high. To maintain a desirable crown in the 
finished pavement, and overcome the high crown of the traffic-bound ma­
terial, the bituminous pavement had been thinned at the center and thickened 
at the edges, 
Under these conditions the center portion would logically be 
weaker than the edges" but not appreciably so, Cracking at these points 
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indicated considerable weakness, so possibly properties of the paving m�x­
ture contributed to the failures. There was a tendency on the part of the 
Adnun Paver to segregate coarse material at the center joint during con­
struction, and it is assumed that the compacted mix had lower densities in 
that part of the pavement than elsewhere. Probably the center joint was 
comparatively porous, and that in combination with the limited thickness 
made it easier for water to reach the subgrade. Additional investigation 
is required to determine the accuracy of this assamption. 
A third type of failure frequently encountered in the test pave­
ment occurred at the edges. This included both crack nets alohg the edge 
and the more prevalent longitudinal cracks. In all cases observed this 
type failure was accompanied by poor drainage conditions and usually by 
ponded drains. 
The fourth and last prominent type failure was the soft spot or 
pot-hole which occurred at several points within the pavement. This was 
caused by localized soft areas in the subgrade. However, porous spots in 
the pavement could have contributed to the condition. 
Other miscellaneous failures were observed and recorded in t he 
pavement survey notes. These had not definite form and were not of suf­
ficient extent to warrant classification. 
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PAVEMENT PERFORMANCE 
Inasmuch as factors extraneous to the mixes themselves were so 
influential in the fsilures that have occurred, genercl appearances of the 
road and simple totals of failed areas do not represent the performance of 
the pavement as it pertsins to the objectives of this study. Relative 
values in Table 4 summarizing performance data are , with one exception, bare 
i'acts pertaining to the road in its entirety. Thus Table 4 i s  a brief of 
the condition of the road at different stages,  and the analysis of mix per-
formance is left to the Summary beginning on page 14. 
For the purpose of ratings that appear in Table 4 ,  failure in 
all cases was assumed to be a full-lane in width and not less than 10 feet 
in length. Comparative percentage of total lane length and percentage of 
total failure (see listings in Table 4) represent the relative performance 
of the pavement within sections containing the different paving mixtures • 
. 
Similarly the percentage of failure within each mixture is a limited in-
dicator of performance of that mixture. Both values give no regard to out-
side influences such as weak base or poor drainage , 
Since the percentage of total failure assigned to a section of 
pavement was based on the tot�tl length of pavement laid, while percentage 
fsilure within each mixture applied only to the pavement with that mixture 
(hence a much shorter length) , the latter value generally magnifies the 
influence of failures and consequently exaggerates the infiuence of ex-
traneous conditions . This is particularly true of the data from 1952 and 
1953 surveys . 
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The progress in percentage failure year by year, particularly 
with regard to failure within each mixture, is of considerable interest. 
In some cases, the percentage ran from a low value in 1951 to a very high 
value in 1952, and then back to a lesser amount in 1953. Such a combina­
tion of results warrants further explanation. 
It has been noted that some of the fine cracks observed in the 
1951 and 1952 surveys had closed up pefore the 1953 survey was made, and 
these remain closed at present. This, of course, was not the case where 
cracking was well developed. Most cracked areas have, however, stabilized 
appreciably with improved drainage. Those cracked areas which have been 
sealed show little increase in size while unsealed areas are slowly 
enlarging. 
In some instances fluctuations in percentage failure from low 
to high and back to low values betwe�n 1951 and 1953 represented limitations 
in the system of observation and visual rating. For example, a change from 
0.3 to 8 . 4  to 7.7 percent failure in a mix probably means that the failure 
actually increased greatly between 1951 and 1952, but there was essentially 
no change from 1952 to 1953. 
EXamples of all types of failure observed are included in the 
photographic record in the Appendix (Figs. l-13). In all cases there are 
two photographs of the same location, the first made in 1950, 1951, or 1952 
and the second in 1953. These sequence views are of considerable value in 
judging the change in failure over the two or three year interval of ser­
vice. The record will become of greater significance as time goes on. 
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1950 Construction 
At the time of the 1951 inspection failures in the 1950 pave­
ment were largely concentrated in the portions subjected to accelerated 
traffic and the binder course that was left exposed over the winter. 
Conditions pertaining to each were such that extensive failures were ex­
pected. Generally, the remainder of the pavement came through the severe 
winter with failures only where the qase and drainage were poor. 
In 1953, the accelerated traffic section still showed weakness 
and tendencies toward fatigue failures - particularly where spongy subgrade 
prevailed. These conditions were no�ed at the time of construction, and 
widespread failure was anticipated. Actually, there has been no disinte­
gration of the pavement as such, and even patching of the surface is much 
more limited than the condition in 1951 indicated would be necessary. 
The pavement overlying the spongy subgrade is characterized by 
a network of cracks,  and deflections occur under even moderately heavy 
loads. The condition of the pavement could be imporved with a full-width 
seal coat extending throughout the low-lying section, but of course that 
would do nothing to overcome the fundamental weakness . 
As a result of the surface course placed in 1951, the pavement 
where binder was left exposed during the winter of 1950-51 shows generally 
good performance at present . Rated percentages of failure in the surface 
mixes which were partially overlying the binder that had been exposed ranged 
from 0.6 to 4.3 in 1953. Practically all the failures that were evident 
indicated soft spots in the base. 
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There was evidence of some failures from ice action. This was 
largely confined to sections already failing through cracL development or 
open texture in the mixes. Ice in cracks produced a spalling effect along 
the cracks, tending to round the edges of the blocks , thus increasing the 
possibility of displacement by traffic. Some pitting was observed but this 
was largely confined to particles crushed during construction or those 
exposed by snow removal operation, In any case, this latter condition had 
little if any deterimental effect on }he pavement. 
1951 Construction 
Pavement constructed in 19�1 generally shows fewer failures than 
that constructed in 19)0, However, tpe types of failures as well as the 
causes were essentially the s�e. Tqe progress of deterioration has been 
slower in the mixes placed more recerttly, with the exception of a few 
locations where the two-aggregate mixes were laid, Thin pavement largely 
accounted for poor performanc� there. 
One new type of failure was observed in pavement containing the 
two-aggregate mixes .  This was longitudinal cracking which roughly paralleled 
the centerline of the road. These cracks were usually located between the 
center of the traffic lane and the edge . In almost all cases they were 
located on the cut side of a side-hill (cut and fill) section. Poor drainage 
resulting from clogged side drains was evident at all locations where longi­
tudinal cracks occurred, 
Two-aggregate mixtures were used throughout the entire two-miles 
of pavement containing RT-10 as the bituminous material, and performance of 
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that pavement has been by far the worst of all laid in 1951. At least in 
part this could be attributed to low pitumen contents and difficulties in 
rolling that were described in Report No . l. 
The mixes with RT-10 were approximately 10 months old when the 
1952 survey was made. At that time the pavement was characterized by a 
fine crack net almost throughout its full width and length. There were in­
dications of rapid disintegration, and virtually complete failure was anti­
cipated the following year. All outright failures at that time reflected 
base weakness. 
When the 1953 survey was made, there was little change noted in 
the pavement with RT-10. There were no visible changes in the crack nets, 
and the pavement was essentially intact.  Obviously severe ice action would 
produce extensive damage, so undoubtedly this section escaped widespread 
failure because of the light winters between 1951 and 1953 . Present appea­
rances indicate that proper sealing could preserve the pavement through at 
least moderately severe winters. 
Because of the factors just mentioned, the mixes containing RT-10 
have been eliminated from consideration in basic pavement performance. 
Accordingly, the summaries in Table 4 merely note Surface Mixes S-12 and 
S-13 and Binder Mixes B-22, B-23 • and B-24 as 11tar11 , without any further 
reference . Likewise, in the summary pertaining to mixes which were made 
with tar in one section of the road and with asphalt in another section 
(such as S-15) , data relating to the portion with RT-10 was omitted. Ob­
servations of the road in the future will include the tar mixes,  but the 
summaries of over-all pavement performance as it relates to the individual 
mixes will be made without regard for those containing tar. 
All of the comparable mixes containing asphalt, whether it was 
NAG or PAC, had essentially equal performance. Both the NAC-7 and NAC-8 
were limited to two-aggregate mixes, and the PAC-8 was limited to a few 
short sections of graded mixtures. When compared with like mixes contain-
ing the PAC-7 all these offer no basis for differentiation at present, 
SUmmary 
Performance of the road as a whole, without regard to the sepa-
rate mixes involved and excluding all the sections containing tar as the 
bituminous material, may be summarized by a few weighted percentages re-
ferenced to total pavement lane lengths and based on figures tabulated in 
Table 4: 
1. In 1951 the pav�ent p1aced in the northern 10 
miles of the test road (1950 construction) had 
suffered 3.0 percent failure. This was exclu­
sive of the binder course exposed during the 
preceding winter, but it did include all the 
Accelerated Traffic Section. That section alone 
accounted for 90.0 percent of the total failures. 
Hence, exclusive of both the exposed binder and 
the section subjected to accelerated traffic, 
less than 0.3 percent of the pavement placed in 
1950 was rated as failed at the time of the 1951 
survey, 
2. Total percentage failure at the time of the 19)2 
survey had risen to 4.4 percent. This included 
the entire test pavement. The Accelerated Traffic 
Section still accounted for the vast majority of 
failure even though the pavement length had been 
more than doubled by 1951 construction, Approxi­
mately 60,0 percent of all failure lay in the ac­
celerated traffic section. Only 2 .0 percent of 
the pavement exclusive of the accelerated traffic 
section was rated as failed in 1952. 
3. At the time of 1953 survey, 5 .  2 percent of the 
entire pavement was rated as failed. Pavement 
distress in the accelerated traffic section had 
abated somewhat, so that section accounted for 
only 44.0 percent of the total failure . Exclusive 
of the Accelerated Traffic Section, the test pave­
ment had 3 .2 percent failures in 1953. 
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All the foregoing ratings include areas of failure regardless 
of the cause, As stated earlier1 it was obvious at all stages that the 
great majority of failure could pe att�ibuted to inadequate base, but 
allocation of percentages to different pauses had not been feasible. 
For the purpose of rough estima�� it mi�ht be conservatively assumed that 
90 percent of the total failure was' caused by lack of sufficient base or 
other causes extraneous to the paving �ixes themselves . Under those cir-
CUlllstances, the data from the 1953 survey imply that 0 .3 percent of the 
total pavement area had failed iP 17 to 32 months of service because of 
factors attributable to the mixes which were under test. 
This is a gross approximation of performance, and one that does 
not differentiate among the several mixes. However, uncertainty about 
factors influencing performance and the short period of service since con-
struction limit evaluation of the pavement to these generalities at this 
stage. 
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CORING OPERATION AND CORE M1ALYSIS 
Ultimate evaluation of the test pavement will be dependent not 
only on the observed performance of the mixtures involved but also upon 
the physical properties of those mixtures. Test values for all mixtures 
were included in Report No . 1. These values,  however,  represented field 
laboratory compaction only and did not necessarily represent the true 
values applying to the pavement as it was actually placed. It was noted 
in Report No . 1 that the reaction support for field. and laboratory com­
paction was often unsatisfactory and that densities achieved were usually 
considered low. 
To overcome original compaction errors and to permit study of 
the mixture as placed, corings have been made at several locations in the 
pavement. Each core corresponds to a specific sample prepared during con­
struction. Table 5 includes all test data obtained from cores. The original 
laboratory data are repeated in this table for ready comparison. Fourteen 
of the 15 surface mixtures and 21 of the 25 binder mixtures have been c ored. 
The majority of these were cored in botp 1951 and 1952. Coring will be 
continued, annually (including the Summer of 1953 ) at these locations 
throughout the evaluation period. Other locations will be cored as neces­
sary to obtain information not now included. 
The cores were cut four inches in diameter so that they would 
be adaptable to Marshall Stability Test procedures. However, pavement 
thickness made it difficult to obtain the desired height of samples. The 
majority of the test road was paved with two 150 lbs, per sq. yd, courses 
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of binder and surface material, while the remainder was paved with a 75 lbs. 
per sq. yd. surface and a 225 lbs. per sq. yd. binder. Since the desired 
specimen height was 2� inches, the majority of cores were tested as com­
posite specimens containing mostly surface or binder material (whichever 
was the object of primary interest) but also including a portion of the 
underlying o: overlying mix. 
This procedure., of course, introduced errors of some degree. 
To examine the extent of error introduced, additional specimens represent­
ing identical sample locations were carefully separated so that measurements 
could be made on that portion of each core representing either the surface 
or binder course. Comparison of values obtained from composite and density 
samples indicate in a general way the error involved. These values are re­
corded together in Table 59 where results pertaining to density; samples 
are marked by asterisks. 
It should be noted that a specimen height of 2� inches is desir­
able but not essential. Compensating factors can be introduced in the 
calculations to adjust for substandard heights. This applies only to the 
stability numbers; no adjustment is required in the calculations for other 
test properties. In view of this, many specimens were cut shorter than 
2� inches so that extraneous material from overlying or underlying mixtures 
could be eliminated. 
The tabulated data convey a definite trend toward greater density 
in the specimens cored from the road as compared with specimens compacted 
in the field laboratory at the time of construction. There is a contradic­
tion in some of the tabulated results pertaining to cores, because of the 
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pronounced tendency for densities of samples cored in 1952 to fall far 
below the densities of comparable samples cored in 1951. Logically, 
density should increase somewhat under service conditions. It is assumed 
that a constant error entered the evaluation in one of the two years, 
but no assumptions are made concerning which set of data is in error. 
Additional corings will be necessary to establish this, 
Although the relationships among data for the different sets 
of samples can be established through listings in Table 5, they are more 
readily apparent in the bar graphs in Figs, 14-17 inclusive. 
Fig. 14 records the Marshall Stability numbers obtained in the 
field laboratory and those obtained from 1951 and 1952 cores, Rarely 
is the laboratory value as large as the core value and usually the 1951 
stability is less than the 1952 stability, Stability values are generally 
satisfactory, 
The flow values in FJ.g, 15 show less change year by year than 
other properties presented graphically, The assumed maximum permissible 
value in this study was 0.30 inch, While this value was never closely ap­
proached, the often-used maximum of 0,20 was frequently exceeded. Tar 
mixtures, represented by designations S-13 and S-14, mix S-1 with PAC-7, 
and mix S-15 representing NAC-8 seemed to be approaching brittleness at the 
time of 1952 determinations. 
The graphs of unit weights (Fig, 16) generally indicates an ap­
preciable increase in compacted unit weights of cores as compared to labora­
tOl"'J prepared samples, Here the contradiction in results mentioned pre­
viously enters, and there is some doubt of the exact relationships, except 
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that the tendency is toward greater unit weights in the samples from the 
road than in samples from the laboratory. This is as expected, but the 
degree of difference ultimately reached is of considerable interest. 
Fig. 17, showing changes in percent voids, reflects the apparent 
discrepancy in unit weights noted above. Indicated void c ontents are higher 
than those normally desirable. These are mixtures prepared with a maximum 
aggregate size of 3/8 inch. 
The information obtained from these and future corings will be 
utilized for two purposes. Properties contributing to observed failures 
in the pavement may be dete11mined and applied in establishing the responsi­
bility for failure. Secondly • this information will tend to establish 
acceptable limits for test properties as they apply to sandstone-bituminous 
mixtures. 
APPENDIX 
Figures 1 thru 13 - Comparative Photo Showing Progress of Failures and 
Performance. 
Figures 14 thru 17- Graphical Comparison of Test Properties of Gored and 
Laboratory Prepared Specimen. 
T ables 1 thru 3 
Table 4 
Table ') 
- Pavement Survey Notes for 19'51, 19'52, and 19'53 
Respectively. 
- Summarized Performance Data. 
- Comparison of Test Properties of Gored and Field 
Laboratory Prepared Specimen. 
Feb., 1951 March, 1953 
Fig. 1. . Fatigue type failures which have stabilized with 
improved drainage. Failing area in tht:l 1951 photo is shown 
in the upper center of the 1953 photo. This is within the 
Accelerated Traffic Section. Curve in the background is 
approximately Station 550t00. 
Feb., 1951 March, 1953 
Fig. 2. Another fatigue type failure in the Accelerated Traffic 
. Section at a location in a low and very poorly drained stream 
bottom. Progress of the failure in 1953 indicates that the 
original spongy condition still exists, Failure h�d reached 
this stage in 1952. Some crack nets of the magnitude shown in 
1951 closed up during the summer of 1952. 
Feb. , 19.51 March, 19.53 
Fig. J. Center failure between Station .510f00 and Station 
.505100, caused principally by open texture about the center 
joint. Ice action materially enlarged the failure. Failure 
in the foreground of the 1953 photo was observed in 1951, 
ho1�ever, it has enlarged. Note spalling along cracks caused 
by ice action. 
Au[i., 19.50 March, 19.53 
Fig. 4. Severe example of insufficient edge support at 
Station 496r!OO. Photo in 1950 l<'ilS taken one week after 
construction. The shoulder was constructed in 1951, and 
there has been little change in the failure since that 
time. 
Feb., 1951 March, 1953 
Fig. 5. Station 462,LOO, 1vhere binder placed in 1950' 
and left exposed through the following winter had 
failed totally in 1951. A 200 lb. per sq. yd. surface 
�ras applied in the summer of 1951, and performance 
was as shown more than l� years later. 
June, 1952 March, 1953 
Fig, 6. Failure initially caused by a sliding embankment 
between Station 838,LOO and Station 839,LOO . . In its present 
advanced stage the failure represents multiple causes -
principally poor drainage and thin pavement (l� in.) Drain 
at right is ponded. 
Aug. , 1951 March, 1953 
Fig. 7. General appearance of Two Aggregate Section in the 
vicinity of Gage Post Office. 
June, 1952 
Fig. 8. RT-10 Section 
pavement in both views 
those sh01m in Fig . 9. 
show at normal driving 
March, 1953 
as it appears on casual inspection. The 
is covered py a fine crack net such as 
Tnese nets, being fine, often do not 
speeds. 
June, 1952 March, 1953 
Fig. 9. Close-ups of pavement in the RT-10 Section showing the 'predomi­
nant type of cracking observed there. These nets virtually cover the 
entire section. Both photos represent a general area but not identical 
spots. 
June, 1952 March, 1953 
Fig. 10. Fine longitudinal cracking typical of failure observed at 
several places in the Two-Aggregate Mix. This particular lo cation is 
within the NAC Section. Some enlargement of the failure in 1953 as 
compared with the condition in 1952 can be noted. The paint film in 
part of the crack has not been fractured, indicating increased sta­
bility in this location. 
Fig. 11. Coarse-textured surface 
mixture soon after construction. 
Maximum aggregate size is i in. The 
effect of traffic and weather, evi­
denced by considerable pitting of 
exposed particles, was noticable 
·in 1953. Probably ice removal oper­
ations were partially responsible 
for the damage. 
Aug., 1951 
March, 1953 
Fig. 13. Fine-textured surface made 
of crusher-run stone passing the 
3/8-in. sieve (two-aggregate pro­
duction). The upper photo shows 
original texture and the lower photo 
shows the present texture after 
li years of service. 
Aug·' 1951 
March, 1953 
Fig. 12. Dense-graded mixture at 
this point had the same maximum aggre­
gate size as the mix illustrated in 
Fig. 1 1. The upper photo was made 
soon after construction and the 
lo•rer after 1! years of service. 
Almost no damage has resuited. 
Aug,, 1951 
March, 1953 
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Table 1 
PAVEMENT SURVEY OF SANDSTONE TEST ROAD 
SR-30, Salyersville-Quicksand 
Location Mixture TYPe T,ype 
Mileage Station No. Bitumen Failure 
576foO 
571/-70 
571/-55 
57lfo0 
570/-85 
to 
570/-25 
569f70 
to 
569t25 
567/-70 
to 
567/-50 
S-1,4 
B�l,14 
S-1,4 
B-1,14 
s-4 
B-14 
S-1,4 
B-1,14 
S-1 
B-14 
S-1 
B-1 
PAC-8 Base 
PAC-8 Base 
PAC-8 Base 
PAC-8 Base 
PAC-8 Base 
PAC-8 
February, 1951 
Thickness� Inches 
Pavement Bound 
Mat 
2 11/16 2 11/16 
2 11/16 2 11/16 
. 2 1/2 3 l/2 
2 3/8 3 1/8 
2 1/16 2 3/16 
To--Gar 
Mat 
Remarks 
South abutment of Licking River 
Bridge, 
Slight crack net center of pave­
ment. Spalling around some cracks 
showing brittleness. 
Slight crack net center of pave­
ment. 
Extensive crack net extending 20' 
along center line and half of east 
lane for 8•. Slight settlement ­
spalling in center - brittle. 
Same as above but limited to 
center section. 
Crack net east lane characterized 
by large (6") blocks - settle­
ment. 
Single longitudinal crack - center 
of east lane, 
Table 1 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement .Bound Total Remarks 
Mileage Station No, Bitumen Failure Mat Mat 
56lt20 S ... l,4 Crack net on center line, slight. 
B-1,8 PAC-8 Base 2 7/16 2 ll/16 ·settlement - pavement 2" thick. 
56lfoo S-1,4 Slightly cracked spot in center. 
B-1,8  PAC-8 Base 2 1/2 3 Pavement 2" thick, 
559t30 s-i,4 Crack net along center line. Bad 
to B-1,8 PAC-8 Base cracking from 559t20 to 559tl0 , 
559fc0 Little settlement - spalling, 
558f70 S-1,4 Bad cracking along center lin& 
to B-1,8 PAC-8 Base 
558tl0 
558f4o S-1,4 Extension of previously repaired 
to B-1, 8 PAC-8 Base failure into and across east lane. 
558fl0 Settlement. 
559f40 s-4 Cracking in west lane edge ex-
to B-8 PAc-8 Base 2 5/8 2 7/8 tending 3' into lane. Settlement, 
554fo5 
553f4o S-1,5 Crack net along center line. 
to B-1,8 PAC-8 Base 1 15/16 2 5/8 
552t35 
547f4o s-4 Base- Cracking just east of center 
to B-5 PAC-8 Settlement 
547t30 
Table 1 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage station No . Bitumen Failure Mat Mat 
547toO S-4 Base Cracking just east of center 
to B-5 settlement line . 
546f7o 
546,£60 s-5 Base Transverse cracking in west 
to B-8 PAC-8 Spongy lane . 
546,£50 
544,£30 s-5 Base 2 2 Crack net along center line . 
to 
543,£45 
B-4,8  Spongy 
543,£55 s-5 Base 2 3/16 2 1/2 Crack net in both lanes - con-
to B-4,8 tinues in west lane to 542t25. 
542,£60 Settlement . 
542foO s-5 Crack net on center line . 
to B-4,8 PAC-8 
541,£80 
538,£25 s-4 PAC-7 , 8  Base 1 7/8 1 7/8 Cracking along center line. 
to B-25 Spongy 
538tl5 
538,£35 s-4 PAC-8 Base 1 7/8 1 7/8 Crack net west lane , 
to Settlement 
538,£25 
53 7,£00 s:..s PAC-8 Base Crack net over entire east lane -
to B-4 Intermittent continues along center line to 
535,!50 Sett.Lement 535,£25. 
Location 
Mileage Station 
5J5fl0 
to 
5J4f70 
5J4;l50 
to 
5J4;ll5 
533f60 
to 
532fo0 
53lf20 
to 
53oho 
53lf00 
to 
530f90 
527t95 
to 
527f75 
Mixture 
No. 
S-l 
B-25 
S-l 
B-25 
S-l 
B-25 
S-l 
B-25 
S-l 
B-25 
S-l 
B-25 
Type 
Bitumen 
Type 
Failure 
PAC-7,8 Base 
PAC-7,8  Base 
PAC7 ,8  Base 
Base 
PAC-7,8 Base 
PAC-7 Base 
Table l (Continued) 
Thickness-Inches 
Paveinen� Bo-und 
Mat 
Settlement 
Total 
Mat 
Remarks 
Crack net along center line and 
from 534f65 to 534t70 in east 
lane, 
Cracking over entire east lane -
continue along center line to 
534fo0 , 
Intermittent and slight cracking 
along center line . 
Slight intermittent cracking . 
Settlement in east lane - crack 
net . 
Practically all failures to this 
point are base failures caused by 
either settlement or spongy base.  
Cracks have apparently been en­
larged by spalling caused by freez­
ing conditions. 
Bad crack net in west lane. 
Table l (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavemerir ___ Bound Total Remarks 
Mileage Stati()rl_ ____ No . _ _ _  ]Ji_j;1Jlllen Failure Mat Mat 
528fOO S-1 
to B-25 
526f50 
525fOO S-1 
to B-25 
524f8o 
524fOO S-1,3 
to B-25 
523f90 
523f35 S-1 
to 
523f25 
B-25 
522f5o S-3 
to 
52lf85 
B-25 
5l2f6o s-1 
to B-25 
5n,Lso 
507fo0 S-1,3 
to B-3 ,16 
5o4foo 25 
502fo0 S-2,3 
B-2325 
PAC-7 Base 
PAC-7 , 8  Base 
PAC-7 Base 
PAC-7 Base 
PAC-7 Base 
PAc-7 Base 
PAC-7 Base 
PAC-7 Base 
2 7/8 3 
2 3/4 3 
2 l/4 2 5/8 
2 l/8 2 3/8 
Cracking along center line. 
Cracking along center line. 
Cracking along center line . 
Cracking in west lane, 
Cracking along center line. 
Cracking along center line 
and in west lane, 
Cracking along center line 
which varies from slight net 
to bad cracking and raveling . 
Crack net, small in area, along 
center line - raveling or chip­
ping along edges of cracks. 
Table 1 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No. Bitumen Failure Mat Mat 
497tl0 S-2 PAG-8 Base 1 3/4 2 Bad cracking along center line 
to B-2 Settlement and in west lane . 
495toO 
493;'20 s.:.2 PAC-8 Base Bad edge failure, no shoulder -
B-2 lack of lateral support. 
492;'70 S-2 PAC-8 Base Bad edge failure, no shoulder -
B-2 lack of lateral support. 
492fo0 S-2,3 PAC-8 Base Genter cracking probably due to 
to B-2 ,25 seepage from blocked drainage . 
491;'80 
49lfo0 S-2,3 PAC-7 , 8  Base Center failure, 
to B-2, 
490t90 
483;'20 S-3 PAG-8 Base 3 1/8 3 1/8 5 5/8 Bad cracking along center line 
to B-3 and in west lane , Surface failure 
479t80 at 480fo0 - surface 3/411 thick, 
cracking and raveling to binder -
binder satisfactory. 
477t00 S-3 PAC-8 Base 2 3/4 3 1/2 Edge failure - settlement - no 
B-3 lateral support. 
467f45 B-4,5 PAC-8 Base Complete failure of exposed binder . 
to 12 
459fo0 
Table 1 (Continued) 
Location Mixture Type Type 
Mileage Station No . Bitumen Failure 
4S9fOO 
to 
446foo 
446foO 
to 
418to0 
38Sf6o 
to 
38Sf4S 
384fSS 
to 
384flS 
31SfSo 
B-11, 12 PAC-8 Base 
B-11,12 PAC-7,8 Base 
Settlement 
S-3 
B-10 
S-3 
B-10 
PAC-7 
PAC-7 
S-7 PAC-7 
B-10,12 
Base 
Base 
Base 
Thickness-Inches 
Pavement Bound 
. Mat 
2 3/4 3 3/4 
3llf6o 
to 
3llt4S 
S-7 PAC-7 Base 2 3/8 2 3/8 
278t3S 
26of6o 
to 
260f20 
B-10,12 
S-7 PAC-7 Base 1 S/8 
B-12 Settlement 
S-6 
B-10 
PAC-7 Base 
Settlement 
1 S/8 
Total 
Mat 
s 3/4 
Remarks 
Intermittent crack net - not 
too i mportant , 
Intermittent failures ranging 
from slight crack nets to com­
plete breakup - a general con­
dition of this exposed binder . 
Bad settlement & deformation of 
base. 
Cracking in west lane . 
Cracking in west lane, poor 
drainage .  
Cracking along center line. 
Cracking along center line. 
Crack net at east edge. 
Cracking in west lane. 
Location Mixture Type Type 
Mileage Station 
230fl0 
to 
229t20 
224foO 
78f.25 
to 
77t95 
Slfoo 
Bitumen Failure 
S-7 PAC-7 
B-10,12 
$-6 PAC-7 
B-clO 
S-6 PAC-8 
B-7,11 
Base 
Base 
Base 
Table 1. (Continued) 
Thickness-Inches 
Pavement --Bound 
Mat 
Total 
. Mat 
Remarks 
3 . 3 Bad. cracking along center line . 
Complete breakup in .center at 
229f35. 
Cracking in west lane . 
3 7/16 3 11/16 5 16/16 Cracking along center line . 
End of 1950 Paving. 
Location 
Mileage ·· Station 
0 
0 .05 
to 
0.10 
0 .30 
0 .35 
576/'JO 
556t50 
533t95 
553f5o 
to 
553t25 
Mixture 
No . 
B-1 
S-1 
B-1,8  
S-1,4 
B-8 
s-5 
B-1,8  
S-1,5 
Table 2 
PAVEMENT SURVEY OF SANDSTONE TEST ROAD 
Type 
Bitumen 
PAC-8 
PAC-8 
PAC-8 
PAC-8 
SR-30, Salyersville-Quicksand 
Type 
Failure 
Base 
Base 
Spongy 
Base 
Spongy 
Base 
June, 1952 
Thickness-Inches 
Pavement Bound 
Mat 
Total 
. Mat 
Remarks 
Licking River Bridge 
East Lane - base sponginess  has 
caused crack net. This is an old 
failure (more than one year) . 
Failure is not continuous and 
actually covers about :f area in­
dicated. Has been skin· patched 
and shows no additional failure 
after sealing . Drainage at time 
of failure was poor but has been 
improved to a satisfactory con­
dition. 
Thirty foot failure over entire 
width. Crack net - skin patched 
last year. No distress at present. 
West lane - very slight - skin 
patched, No distress at present , 
Along center line - map cracking . 
Table 2 (Continued) 
--
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station NO Bitumen Failure Mat , Mat 
S53t25 Base 2 2 5/16 Continuation of above but sealed . 
to 
552t20 
o .S5 55ofoo B-8 PAC-8 2 7/16 3 West lane shows excessive amount 
to S-5 of asphalt and some bleeding. No 
544t95 failure of any sort. East lane is 
in excellent condition, 
0 . 60 S44f5o B-4 ,25 PAC-7 , 8  Base 2 7/16 2 9/16 Beginning of badly failed area. 
to to Very spongy base through poorly 
1 .00 525foo drained bottom. Failures occurred 
more than one year ago and have 
enlarged very little in last year . 
approx , 20% of this area has been 
skin patched. This treatment has 
thus far been successful. 
1 . 20 B-25 PAC-7 Base Core location No. 7 - old failure 
S-1 which has apparently stabilized 
with improved drainage. 
1.30 5o6foo B-2,3 PAC-7,8  Base 2 l/4 2 7/16 Gore Location No, 10 (506fOO) -
to 16 Principally a centerline failure, 
494t45 S-2 ,3 needs sealing. Damage has increased 
little if any in past year , 
1 .55 5oofSS B-12 PAC-7 ,8 Base 2 7/16 2 5/8 Center and east lane - crack net, 
to S-3 needs sealing. Poor drainage. 
498f65 
Table 2 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks Mileage Station No . Bitumen Failure Mat Mat 
1 , 60 494f25 B-2,16 PAC-7 Base West lane and center - crack re ts to to S-2 caused by poor drainage - partly 1,80 485f5o skin patched - present drainage 
O.K. 
1.85 B-3 PAC-8 Base Same as above . 
to S-3 
1 . 95 
467f5o :s-4,12 PAC-8 Base Center section - well developed 
to S-7 crack net, Cause, poor drainage 
467fl5 probably - has been drained since . 
446f50 B-4,5 PAC-8 Base Series of small crack nets along 
to S-2,8  Poor center joint, open joint appears 
446f42 Joint to be largely responsible . This 
is over the section of binder left 
exposed in winter, 50-51 which 
totally failed. 
Base 
446f32 B-4,5 PAC-8 Poor Same as above . 
to Joint 
446f25 
Base 
446fl5 B-4,5 PAC-8 Poor Same as above. 
to S-7,8 Joint 
446foO 
Base 
445f80 B-4,5 PAC-8 Poor Same as above. to S-7 ,8 Joint 
445f65 
Table 2 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No • Bitumen Failure Mat Mat 
445f4o B-4,5 PAC-8 Poor Series of small crack nets along 
to S-7,8 Joint center joint, open joint appears 
444f20 to be largely responsible . This 
is over the section of binder 
left exposed in winter, 50-51 
which totally failed. 
5.00 316f35 B-10,12 PAC-7 Base & 2 7/8 4 5 7/8 Crack net along center line . 
to S-7 Thin 
316f80 Section 
5.10 312fl0 B-10,12 PAC-7 Base 2 3/8 2 3/8 Crack net center section - slight. 
to S-7 Plus 
3Hf5o Thitt 
Sec . 
3CJ9f00 B-10,12 PAC-7 Base Slight crack net, center - 10 1 
S-7 long. 
307flo B-10,12 PAC-7 Base 2 7/8 4 7/8 5 7f8 Center - crack net - slight. to S-7 
306f80 
6.40 B-10,12 PAC-7 Base Small crack net - center .  
S-7 
6.50 B-10,12 PAC-7 Base East edge - very thin (1") pave-
to S-7 Plus ment, water pools at this . edge 
6.55 Thin should be built up but seal will 
Sec . postpone total failure . 
Table 2 (Continued) 
--
Thicknes's-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station Bitumen Failure Mat Mat 
6 .80 264f6o B-10 PAC-7 Base Edge failure west - old - was 
to S-6 poorly drained but has been cor-
264f95 rected, Partially sealed and 
should be completed 
262f75 B-10 PAC-7 Base 2 l/8 2 l/8 5 5/8 Edge - west. Poor drainage has 
to S-6 been corrected, ,  
262fl0 
26lf75 B-10, 12 PAG-7 Base Center - slight - sealed. 
to s-6, 7 
26lf25 
7 .00 245f65 B-12 PAC-? Base Genter and east lane - crack net. 
to S-7 Hilltop - failure in thin area. 
245f20 Drainage appears good, Sealed. 
244foo B-10 PAC-7 Base West lane and center - crack net, 
to s-6 slight in c enter, prominent in 
243f6o west lane - should be sealed. 
7.10 B-10,12 PAC-7 Base Very slight cracking along center 
to S-7 line . 
7 .15 
233fo0 B-10, 12 PAC-7 Open Very slight cracking along center 
to S-7 Joint line . 
232f4o 
Table 2 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No , Bitumen Failure Mat Mat 
229f85 B-10,12 PAC-7 Base Old but well developed crack net 
to over almost entire width. Drainage 
229f25 was very poor but has been im-
proved, Net shows little if any 
development in past year. Seal-
ing will help. 
225f20 B-10 PAC-7 Base Old net - west lane to center 
to s-6 formerly poorly drained - has 
224f85 been corrected, 
· 222f30 B-10,12 PAC-7 Base Slight cracking - center. 
s-6, 7 
7 .80 B-:-10,12 PAC-7 Base Center - slight cracking . 
s-6,7 
7 . 95 217flo B-10,12 PAC-7 Base Deep cut. General failure crack 
to s-6, 7 net over entire width but most 
216,'00 pronounced in west lane . Need 
building up - drainage fair -
improved but still failing. 
216f8o B-10 PAC-7 Base West lane - 10 ' long, thin spot 
s-6 badly cracked � cut , out . 
8 .90 B-ll,l2 PAC-7,8 3 1/8 3 l/8 Slight cracking along center 
to s-6,7 line o 
8 . 95 
Table 2 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No . Bitumen Failure Mat Mat 
l34f4o B-10 PAC-8 Base 3 1/8 4 West lane - fair drainage - thin 
to s-6 section. Crack line , 
l33f90 
8 . 95 B-11,12 PAC-7,8  Base Crack net - very thin pavement 
to s...:.6 ,7  along center line - not more 
9 .00 than 1�11 • 
9.10 lo4f2o B-12 PAC-8 Slide Toe of slide forced 22 ' section 
s-6 Base up and out entire west.lane . 
Slide should be dug out-100 1 
base failure center extensive 
crack net . Poorly drained, 
100f75 B-8,12 PAC-7 , 8  Slight cracking along center 
to S-3 , 6  line . 
99f25 
87/00 B-7,12 PAC-7,8 Slight cracking along center 
to s-6 line , 
83fo0 
82/00 B-,7,12 PAC-7,8 3 l/16 3 9/16 5 7/16 Same as above . 
to s-6 
79/00 
9 . 60 B-7,12 PAC-8 Base Bad base failure - center and 
s-6 both lane s ,  Old failure which 
has stabilized. 
Location Mixture Type 
Mileage Station No . Bitumen 
9 .  75 74f20 B-7 PAC-8 
to s-6 
75foo 
72f70 s-6 PAC-8 
B-7 
5lfo0 
11.15 ofoo 
600f00 
11.95 B-17 PAC-7 
S-9 
715fBo B-8 PAG-7 
to S-9 
716/JO 
733f93 B-18 PAC-7 
to 
734fl3 
Table 2 (Continued) 
Thickness-Inches 
Type Pavement Bound Total 
Failure Mat . Mat 
Base 
Shoving 
Pavement 
and Base 
Pavement 
and Base 
Base 2 1/2 2 3/4 
Remarks 
West edge - very thin pavement -
less than lil:" ,  well developed. 
West edge - (very thin pavement, 
less than lil;ll) surface Jl:n thick . 
- . 
End of 1950 paving, 
Breathitt-Magoffin Co . Line 
i);n surface has shoved slightly 
oyer binder and both are crack ed-
crack net not extensive, west 
lane . 
Very bad failure along center 
line and slight in west lane . 
Pavement thickness  2" to 3"  -
drainage good - bulged slightly. 
Base is very spongy under traffic .  
Must be a "seep" , Should be cut 
out and replaced. Shale cut . 
Soft spots along center line -
Core 342 - drainage fair. 
Location Mixture 
Mileage Station No . 
15 .50 
734�25 
to 
734�35 
734,£35 
to 
734f70 
792,£55 
to 
793�0 
793�55 
to 
793�95 
794f70 
to 
795�0 
794t92 
B-18 
> s-9 
B-18 
S-9 
B-10, 21 
S-9,10 
B-10,21 
S-9,10 
B-10, 20 
S-9, 10 
B-10, 20 
S-9,10 
Type 
Bitumen 
PAC"-7 
PAC-7 
PAC-7 
PAC-7 
PAC-7 
PAC-7 
827tl0 
to 
827�80 
B-14, 21 PAC-7 
S-10 
Table 2 (Continued) 
Type 
Failure 
Base 
Base 
Base 
Base 
Base 
Pavement 
and Base 
Base 
225# 
Sec .. 
Thickness-Inches 
Pavement Bound Total 
Mat Mat 
Remarks 
Soft spots along center line -
Core 334 - drainage fair. 
Soft spots along center line -
drainage fair. 
Slight crack near center line . 
Soft spot on center line - slight 
crack net. 
Slight crack net on center line. 
Pot hole - surface l" 
ing away from binder, 
center line . 
· Spring Fork Road. 
thick, break­
Poor drainage 
Full width, section on curve and 
hill - badly cracked with base 
shoving on east side . Poor drain­
age on east side . Has been sealed 
but is not holding. (l�" thick or 
less . )  
TabJe 2 (Continued) 
Thickness-Inches 
Location Mixture Pavement Bound Total Remarks 
Mileage Statio.n No , Bitumen Failure Mat Mat 
829f45 B-14, 21 Base Soft spot on center line -
S-10 225# sealed. 
Sec , 
830f50 B-14, 21 PAC-7 Base West edge - cracked-sealed-small . 
S-10 225# 
Sec , 
835f40 B-21 PAC-7 Base 1 3/4 1 15/16 2 15/16 Center and west edge - soft spots-
S-10 sealed. 
837t25 B-21 Pf.£-7 Drainage Slight longitudinal cracking in 
to S-10 and Base west lane caused by water ponded 
838f00 in ditch which saturates subgrade . 
838fo0 B-21 PAC-7 Base and Complete failure in west lane . 
to S-10 Thickness Pavement thickness varies from 
838f45 1/2" to 1" , Water ponded in 
ditches .  _ In  thin section (225# 
or less ) .  
83Bt45 B-21 PAC-7 Base and Logitudinal cracks near west edge-
to S-10 Thickness · · ponded drains - thin pavement . If 
839t05 drains not corrected this section 
is going out entirely. 
839t4o B-.21 PAC-7 Base and 2 2 3 Same as above . 
to 
840f00 
S-lO Thickness  
Location 
Mileage Station 
846f4o 
to 
846f55 
847fo0 
to 
B47f30 
850f35 
to 
B5lf70 
85Bf45 
to 
B59f45 
870f6o 
870f65 
to 
B70f90 
B77fo0 
Mixture 
No . 
B-21 
S-10 
B-21 
S-10 
B,-14 
S-11 
B-21 
s:..11 
B-14 
S-11 
B-21 
S-11 
B-14 
s-11 
Table 2 (Continued) 
Thickness-Inches 
Type 
Bitumen 
Type 
Failure 
:Pavemeri£ - -Bound 
Mat 
Totai 
Mat 
Remarks 
PAC-7 Base and 
Thickness 
PAC-7 Base and 
Thickness 
PAC-7 
PAC-7 
PAC-7 
PAC-7 
PAC-7 
Edge 2 15/16 
Base and 1 3/4 
Thickness 
Base 
Edge 
Base 
Longitudinal cracks near west 
edge - ponded drains - thin 
pavement .  If drains not correct­
ed this section is going out 
entirely. 
Same as above . 
2 15/16 2 15/16 Slight cracking near east edge . 
Thin pavement. 
2 1/16 Longitudinal cracks in west lane . 
Poor drainage, thin pavement (1") . 
Soft spot in east lane , 
Long cracks along west ed�e,  poor drainage . Pavement lz" 
thick, 
Consider area for 5o • each side 
of this station. Center and east 
edge cracking . Poor drainage and 
thin pavement. 
Table 2 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No , Bitumen Failure Mat Mat 
16.75 887f5o 2 2 End of 2-agg, asphalt paving . 
Begin 2-agg.  tar (RT-lO)paving . 
16 .80 892f5o B-18, 23 RT-10 Spongy Crack net along center line, 
to to S-12,15 Base check cracking - no displace-
16 .85 897f5o ment, 
16 .85 897f50 B-24 RT-10 Pavement Bad shoving failure .  Binder is 
S-12 sand asphalt surface mix and no 
tack was obtained, 
17.05 909t50 B-12, 18 RT-10 Base Section failed over bad seep in 
S-12,15 base.  This location was noted 
before paving and failure con-
sidered certain. 
17.35 924foo B-22,23 RT-10 2 1/4 2 1/4 The general condition - to be 
to to S-12,15 discussed later - does not exist 
17 .50 93lf5o here and pavement condition is 
improved. Some check cracks 
obvious but this is slight. 
17.65 939to0 B-2,5,23 RT-10 2 5/16 2 5/16 2 5/16 Area is reasonably good condi-
to to S-13 ,15 tion. Scme check cracking but 
17 . 95 955f5o this is slight. 
18 .75 n6f5o (Sta, 977fo0 is considered end of Section) End of tar surface.  
to to End of tar binder. 
18 . 95 9BBfoo 
Location Mixture 
Mileage ·· Station No . 
20.40 
21.35 
1072f25 - - to 
1072fo0 
B-25 
S-14 
Type 
Bitumen 
NAC-8 
Type 
Failure 
Base 
Table 2 (Continued) 
Thickness-Inches 
Pavement Bound 
Mat 
Total 
Mat 
Remarks 
Beginning of NAC Section. 
Center line crack over culvert . 
End of NAC section. 
The NAC Section is characterized by slight longitudinal cracking near center line . This is not 
serious and is porbably caused by thinness near center. Otherwise, section is in good condition. 
Tar Section. Except as noted this section is characterized by a fine check crack net .  Small 
cracks and small blocks (l• to 3 '  across) predominant . To casual inspection the section looks good since 
the cracking is small. Fuel oil spilled and deposited from the rolls have marked pavement for entire sec­
timn. Type of prime seemed to have no effect since section is intact the condition might improve but it 
seems doubtful. Pavement seems far short of bitumen. 
Location Mixture 
Mileage Station No . 
0 
0.10 
to 
0 .15 
0 .20 
576/-00 
558loo 
to 
555135 
552170 
to 
552toO 
553175 
to 
553155 
544l6o 
to 
544150 
B-1, 8 
s:...1, 4 
B-1, 8 
s..:1, 5 
B-1, 8 
S-1, 5 
B-8 
s-5 
Table 3 
PAVEMENT SURVEY OF SANDSTONE TEST ROAD 
Type 
Bitumen 
PAC-8 
PAC-8 
PAC-8 
PAC-8 
SR-30 , Salyersville-Quicksand 
Type 
Failure 
Base 
Base 
Base 
Base 
March 1953 
Thickness-Inches 
Pavement Bound 
Mat 
Total 
Mat 
Remarks 
Licking River Bridge . Beginniog 
of survey and northern end of 
Accelerated Traffic Section 
Center & East Lane - Old fail­
ures skin patched - extends 
intermittently for 300• - No­
thing new and area seems stalile 
at present. Drainage fair. 
Skin patched failures in west 
lane and along center. 
Center failure - skin patched. 
No new failure. Drainage poor ­
continues intermittently for 
200 • - slight. 
East Lane - new failure,  Drain­
age good. 
Table 3 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No . Bitumen Failure Mat Mat 
o . 65 544f60 B-4,8,25 PAC-7,8 Base No attempt will be made to iso-
to to late failures in this stretch . 
1 .05 523f4o S""'1,3 ,4,5 They are not continuous, but 
numerous and the area needs 
treatment. There are very few 
new failures not observed in 
the previous inspection almost 
one year ago , The area has 
stabilized since the first in-
spection in 1951. A seal coat 
should hold this stretch satis-
factorily. This is the spongy 
bottom referred to in previous 
surveys. 
1 . 20 512f5o B-25 PAC-7 Base Old failures (edge) . Lack of 
S-1 lateral support. 
51lfo0 B-25 PAC-7 Base Old failures in center and west 
to lane. Skin patched - stable. 
5lof5o S-1 
1.35 49ofoo B-2 ,3 PAC-7,8 Base Center and west lane failing-
to to 16 Progressing since skin patched 
1 .50 497f65 S-2,3 in summer of 1952. Center is 
thin due to high crown. Poorly 
drained bottom. 
Table 3 (Continued) 
Thickness-Inches  
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No . Bitumen Failure Mat Mat 
1.55 496f75 B-12 PAC-7 ,8 Base Badly cracked - new and old 
to to failures - need attention -
1.75 486f20 S-3 failures are intermittent pre-
dominating in center section 
and west lane . Drainage on 
west side fair . 
1 .85 482f76 B-3 PAC-8 Base Old failures principally, some 
to to are enlarging. 
1 . 90 480fl0 S-2,3 
1 .95 477f45 B-12 PAC-8 Base Edge failure - old 
S-3 
2 ,05 472f80 PAC-8 End of accelerated traffic sec-
tion, Beginning of former ex-
posed binder section. 
2 .15 470fl5 B-4, 12 PAC-8 Base Center failure - open mix seems 
S-7 to be responsible at this point -
localized condition, 
2 .30 462f20 B-4,5 PAC-7 ,8 Base This is over a complete break-
S-7 out in binder. Surface shows 
only a moderate crack net, -
50 1 long - center section. 
2 .60 446f30 B-4, 5  PAC-7 , 8  Base Over a complete breakout in 
S-7 binder .  Moderate crack net 
center section 150 1 long, but 
not continuous . 
Table 3 (Continued) 
Thickness-Inches 
Location Mixture Type . Type Pavement Bound Total Remarks 
Mileage Station No . Bitumen Failure Mat Mat 
3 . 15 418foo End of exposed binder section. 
Binder was placed' in 1950; Sur-
face in 1951. The 150 #/sq,yd, 
binder was very badly failed 
and a 200 #/sq.yd, surface placed 
over it, Performance of surface 
is excellent, 
3 .50 4ooflo South abutment of Middle Fork 
Bridge, 
3 . 6o  395foO B-10,12 PAC-7 , 8  Base Old center failures , 
S-3 , 8 
3 . 75 387fo0 B-10,12 PAC-7,8  Base West lane and center failures -
S-3 , 8 poor drainage on west side . 
Failure progressing. Needs seal-
ing and drainage corrected, 
4 . 75 334fl0 B-10,12 PAC-7 , 8  Base .Slight crack net in west lane . 
S-3 , 8 Ponded drain. 
4 .95 3 23f5o B-10,12 PAC-7 , 8  Base Center cracking - slight . 
s:..7 ,8 
5 .05 318f20 B-10,12 PAC-7 Base Cracked area west lane and center 
S-7 100 1 long . 
5.45 297t00 B-10,12 PAC-7 Base Center failure - slight 
5-7, 8  
Table 3 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station Bitumen Failure Mat Mat 
5 . 70 283f75 B-10, 12 PAC.,;.7 Base Edge failure on inside of curve . 
. $-9,8  
5 .  75 28ltl0 B-10,12 Base Slight center cracking . 
S-7,8  
5 .90 278t45 B-10 PAC-7 Base Edge failure - water ponded 
S-7 along edge . 
6 .15 265/-25 B-10 PAC-7 Base irest edge and center intermit-
to to tent - old with very little 
6 .25 260foo S-7 extension 
6 .3 5  254t70 B-10,12 PAC-7 Bad crack net - spreading -
to to needs skin patching - fair 
6 .40 252fo5 S-7 drainage, but laid over shale . 
6 .45 249/-40 B-10,12 PAC-.7 Same as above - 40 ' long. 
:3-7 
6 .65 236f46 B-10,12 PAc-7 Base Slight center cracking. 
to · 
235t30 s-6,7 
6.80 233t30 B-10512 PAC�7,8  Base Center cracking - old. 
to 
232t6o s.:.6,7  
6.35 230fo0 B-10, 12 'PAC-7 , 8  Base Bad Cracking over entire width -
to .old but increasing . 
224foo s-6,7 
Table 3 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No . Bitumen Failure Mat Mat 
6.95 224f70 B-12 PAC-7 , 8  Base Bad cracking in west lane . Poor 
S-7 drainage . 
7 .00 222f05 B-12 PAC-7 Base Center failure - old. 
s:...7 
7 .os 2l9f4o B-10 
"" 
PAC-7 Base Cracked center section - old -
s-6 severeo 
7 .20 211f45 B-10, 12 PAC-7 Base Cracking west lane - S"oft spot .  
s-6, 7 
7 .80 l84f60 B-10,12 PAC-7, 8  Base Center cracking slight. 
s-6, 7  
7 .90 l79f30 B-10,12 PAC-7 ,8 Base Center cracking slight 
s-6,7 
8.10 l68f7o B-11,12 PAC-7,8  Base Center cracking - drainage fair . 
to 
l67f.70 s:...6, 7 
l66f5o B-11,12 PAC-7,8  Base Slight center cracking . 
to 
l66foo " ::;..:6, 7 
8 . ')0 l57f5o B-10,12 PAC-7 , 8  Const. Crack along open center joint 
s-6, 7  
Table 3 (Continued) 
--
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No . Bitumen Failure Mat Mat 
8 . 65 l36fl0 B-10,12 PAC-7-8 Canst . Crack along open center joint. 
to 
l35f8o · s.:6 
l33f60 B-10 PAC�7 ,8 Base Cracking & settlement in west 
to lane . 
l33f20 s-6 
8 .90 123t9o B-11,12 
·s-6,7  
PAC-7 ,8  Base Center cracking . 
8 .95 l2lf25 B-11,12 PAC-7 , 8  Base Center cracking . 
s-6 , 7  
9 .10 ll3f30 B-11,12 PAC-7 ,8 Base & Center cracking . 
s-6,7  Canst.  
9 .15 uof65 B-12 PAC-7,8 Canst. Cracking along open center 
s-6, 7 joint. 
9 . 20 l08foo B-8,12 PAC-7,8 Base Slight crack for 100 ' on each 
S-3 , 6  side of this location. 
9 .30 l02f70 B-7.12 PAC-7 , 8  Base Slide west lane - old- partially 
s-6 corrected. Failure in c enter 
section 80 • long. 
loof65 B-8,12 P!C-7 ,8 Base Slight crack net along center 
to line . Drainage good 
99f45 s-3 , 6  
Location 
Mileage Station 
97/-25 
to 
96f05 
9 . 5.5 85.j.oO 
9 .60 83f30 
8lf50 
to 
8o.j.oo 
79f00 
to 
78f80 
78f30 
to 
75f90 
74fOO 
73f60 
to 
72fSO 
Mixture 
No . 
B-7,12 
g:..6 
B-7 ,12,5 
s-6 
B-7 ,12,5  
s-6 
B-7,12 ,5 
s-6 
B-7,12,5 
S-6 
B-7,12,5 
s-6 
B-7 ,5  
s-6 
B-7,5  
s-6 
Type Type 
Bitumen Failure 
PAC-7 ,8  Base 
PAC-7 ,8 Base 
'f'AC-7,8  Base 
PAC-7 ,8  Base 
PAC-7 ,8  Base 
'f'AC-7,8 Base 
PAC-7 , 8  Base 
PAC-7, 8  
Table 3 (Continued) 
Thickness-Inches 
Pavement - 13olind ---Total 
Mat Mat 
Remarks 
Very slight cracking along 
center line - drainage good. 
Cracking - center section. 
Cracking - center section. 
Cracking along center line . 
Cracking along center section. 
Intermittent cracking in west 
lane - poor drainage . 
Failure in west lane - thin 
section - no shoulders .  
Thin section in west lane and 
little shoulder. Severe crack­
ing - some settlement . 
Table 3 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage . 
Statlon No . Bitumen Failure Mat Mat 
72f5o B-7,5 PAC-7 ,8 Thin section in west lane and 
to little shoulder. Severe crack-
72fz5 S-6 ing - some settlement. 
10 .00 72fl0 B-7,5 PAC-8 Base Slight cracking - west lane , 
s-6 
10 .20 6lf50 B-6 PAC-8 Base Slight cracking - center, 
S-3 ,5 
10 .35 52f4o End of 1950 construction. Beginn-
ing of 1951 construction. 
10 .60 39f2o B-13 ,14 PAC-7 
.. 
Longitudinal crack along center Base 
S-7 joint, 
. 10 . 65 36t55 B-13 ,14 PAC-7 Longitudinal crack - center of 
S-7 east lane . 
11.35 ofoo North Magoffin-Breathitt County Line . 
to 
6oofoo South 
11 .50 607f90 PAC-7 Burns in pavement resulting from 
forest fires . 
12 .05 636f95 B-17 PAC-7 Base Nine small failures - all patched. 
to to 
12 .10 639f6o S-9 
Table 3 (Continued) 
--
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No . Bitumen Failure Mat Mat 
12.35 652f8o B-17 PAC-7 Base Seven small failures - all 
to to patched. 
12 .40 655145 S-9 
661/00 · B-16,17 PAC-7 Base Center failure - patched . 
to 
66lf30 S-9 
661/00 B-16,17 PAC-7 Base Patched failure along west 
S-9 edge . 
12 . 55 662/00 B-16,17 PAC-7 Base Patched failure along west 
s:..9 edge . 
13 . 60 715f60 B-8 PAC-7 Base Bad failure - map cracking -
to west lane - poor drainage al-
716f2o 5-9 though near top of hill. Pro-
bably clay pocket in subgrade 
since adjacent areas are un-
effected. Although thin pave-
ment at this point (111 to l-3/4 ") . 
13 . 75 723f55 B-8 PAC-7 Base Failure in west lane - ponded 
S-9 side drain. 
13 .95 mfB5 B-18 PAC-7 Base Slight cracking along center 
to line . 
734fl0 S-9 
742f5o Ponded west drain. 
to 
745f5o 
Table 3 (Continued) 
-
Thickness-Inches 
Loctaion Mixture Type Type Pavement Bound Total Remarks 
Mileage Station No . Bitumim Failure Mat Mat 
744f70 B-8 PAC-7 Base Center failure - slight. 
S_;9 
743f50 This is the soft stone section 
to (40% loss @ 100 rev . )  There is 
765flo some slight longitudinal crack-
ing in this section which is not 
serious o 
760fo0 B-21 PAC-7 Base Bad edge failure 20 • long . 
S-10 
761fl0 B-21 PAC-7 Base Bad edge failure 35'  long. Both 
S-10 the above failures are clay 
pockets observed during construe-
tion of this section. 
792f55 B-10, 21 PAC-7 Const.  Slight cracking along center line . 
to 
792f85 5-9,10 
15 .15 793f25 B-10, 21 PAC-7 Const.  Same as above . 
to 
793f70 S-9,10 
794fl0 B-10, 20 PAC-7 Base Slight cracking along west edge . 
to 
795f6o S-9,10 
794fl0 B-10, 20 PAC-7 Base Well developed cracking in center 
to section. 
794f70 S-9,10 
Table 3 (Continued) 
Thickness-Inches 
Location Mixture Type Type Pavement Bound Total Remarks 
Mileage Stat�on No . Bitumen Failure Mat Mat 
15. 65 Jet . ·sa 30 & Spring Fork Rd. 
15 . 70 822f6o Beginning of 2-aggregate section. 
15 . 80 827f8o B-1.4, 21 PAC-7 Base Crack net over spongy base -
to poor drainage - skin patched. 
828t30 S-10 
832t45 B-14, 21 PAJ:,-7 Base Scft spot - patched. 
S-10 
832f65 B-14, 21 PAC-7 Base Soft spot � patched. 
s-10 
832fl5 B-14,21 PAC-7 Base Soft spot - patched . 
S-10 
16.00 837/-15 B-21 PAC-7 Base West edge - west drain ponded. 
to 
837f35 S-10 
837t50 B-21 PAC-7 Base Longitudinal cracking west lane -
to ponded drain (west) . 
837t65 S-10 
837t65 B-21 PAC-7 Base Bad breakout in west lane . Thin 
to pavement (1�" ) Ponded drain (west) . 
838fl0 S-10 
Location Mixture 
Mileage Station No . 
838tl0 B-21 
to · s-1o 
838t75 
838t75 B-21 
to S-10 
83917:) 
16.00 837tl5 
to 
839t75 
16.10 B-21 
S-10 
16.20 B-14 
S-11 
16. 25 B-14 
S-11 
16.30 B52t40 B-14 
to 
854tl0 S-11 
Type 
Bitumen 
PAC-7 
PAC-7 
PAC-7 
PAC-7 
:i?AC-7 
PAC-7 
Type 
Failure 
Base 
& 
Slide 
Base 
& 
Slide 
Base 
Base 
Table 3 (Continued) 
Thickness-Inches 
Pavement Bound 
Mat 
'l:'ota:r 
Mat 
Remarks 
Complete break-out, full pave­
ment width. West drain ponded. 
East lane sliding (vertical dis­
placement approx. 6") Slide in 
East lane continues .for 120 • . 
Failure due to slide and ponded 
drain. Thin section. 
This is essentially a continuous 
failure with three causes: (l) 
Ponded drains, (2) slide, (3 ) 
thin pavement (1�") . 
West  edge failure - 54 • long -
ponded drains . 
Slight longitudinal cracking in 
west lane . 
Slight longitudinal cracking in 
east lane and along center line . 
Slight longitudinal c racking in 
west lane . Ponded drains . 854tl0 
is a culvert location but side 
drains are not cut to permit 
drainage. 
Location Mixture 
Mileage Station No . 
16 .35 854fl0 B-14 
to 
856fOO S-11 
855f40 B-21 
to S-11 
855f80 
856t40 B�21 
to 
856f90 S-11 
16.50 
890f85 B-21 
S-11 
89lf50 B-21 
to S-11 
892f85 
16.80 B-14 
S-11 
16.90 
18.90 
Type 
Bitumen 
PAC-7 
PAC�7 
PAC�7 
PAC-7 
PAG-7 
PAC-7 
Type 
Failure 
Base · 
Base 
Base 
Base 
Base 
Base 
Base 
Table 3 (Continued) 
Thickness-Inches 
Pavement- Bound 
Mat 
Total 
Mat 
Remarks 
Severe cracking in west lane. 
Poor drainage . 
Cracking over entire pavement 
width, Poor drainage . 
Slight cracking in center section, 
Soft spot in west lane and crack­
ing along west edge . Ponded drains . 
Soft spot in east lane, Longi­
tudinal cracking along west edge . 
Slight longitudinal cracking 
along west edge - ponded drain . 
Slight longitudinal c racking. 
Crack net developing along center 
line with longitudinal cracking 
in both lanes . Drainage poor. 
End of PAC section. Beginning of 
RT-10 section, 
End of tar section � see discussion. 
Location 
MilE!age Station 
Mixture 
No . 
Type 
Bitumen 
Type 
Failure 
Table 3 (Continued) 
Thickness-Inches 
Pavement Bound 
Mat 
Total 
Mat 
Remarks 
No attempt was made to record individual failures in the tar section. The entire section is cover­
ed with a well developed crack net. However, there is little difference from the condition observed last 
year . All base failures are at points of know weakness and are of no concern . Since the preceeding winter 
was mild, no apparent winter damage has resulted. A seal coat should preserve the section .  
20 . 60 1070t85 
107lt25 
to 
1072t25 
20 . 65 
to 
20 . 70 
20 . 75 1079130 
to to 
20 . 85 1085/20 
20 . 85 1085/20 
to to 
21.00 1093tl5 
1070t85 
to 
1096/80 
1098t85 
B-25 
s-14,15 
B-25 
s-14,15 
B-25 
s-14, 15 
B-25 
s-14 
NAC-8 
NAC-8 
NAC-8 
NAC-8 
NAC-7 Base 
Beginning of NAG Section . 
Slight longitudinal cracking 
along center line. 
Slight longitudinal cracking 
along center line . 
Slight crack along center line. 
Continuation of above condition. 
NAC-8 Section - This section 
is characterized by longitudinal 
cracking - dispersed except 
for center line cracking which 
is almost continuous . 
Cracking in east lane. 
Location Mixture 
Mileage Station No . 
1101/20 B-25 
�14 
21 .15 1113/30 B-25 
to to 
21.20 ll15t95 S-14 
21.50 112lt85 
109($f8o 
to 
1121/85 
Type 
Bitumen 
NAC-7 
NAC-7 
Type 
Failure 
Base 
Base 
(?) 
Table 3 (Continued) 
Thickness-Inches 
Pavemeri� Bound 
Mat 
Total 
. Mat 
Remarks 
Soft spot - west lane - poor 
drainage . 
Longitudinal cracking dispersed 
over full width - poor drainage. 
End of NAC section 
NAC-7 Section. This section is 
superior to the previous NAC-8 
sectiono 
TABLE 4 - SUMMARIZED PERFORMANCE DATA 
Length in Percentage of Length of Failure Percent Failure Percent of 
Mix. Lane-Feet Total Lane Length in Lane - Feet Within Each Mixture Total Failures 
No . 1951- 1952 1953 1951 · 1952· 1953 1951- 1952 -1953 1951 1952 1953 1951 1952 1953 
S-llf 8680 8680 8680 9 . 2  4 .8 4 .8  1265 2505 2535 14 .6  28 .9 29 . 2  32 .6  17.3 15 .6  
S-2lf 3150 3150 3150 3 .3 1 . 7  1 . 7  270 2090 1031 8 . 6  66.3 3 2 . 7  6 .9  14 .5 6 .3 
S-3* 16600 16600 16600 17.4 9 . 2  9 . 2  855 2125 2426 5 . 2  12 . 8  14. 6  22.0 14. 7  14.9 
s-4* 2690 2690 2690 2 .9  1.5 1.5 815 140 515 30.3 5 . 2  19.1 21.0 1 .0 3 . 2  
s-5* 5830 5830 5830 6 . 2  3 . 2  3 .2 465 2555 1510 s .o 43 .8 25.9 12,0 17 .7  9 .3  
s-6 22900 22900 22900 24.4 12 . 7  12 . 7  so 1925 1771 0 .3 8 .4 7 . 7  2 .1  13 .3 10,9 
S-7 24950 44000 44000 26.6 24 .3 24.3 135 1895 . 1896 0 ,5 4.3 4 .3 3 .4 13 .1  ll. 7 
S-8 9440 12910 12910 10,0 7 .l 7.1 0 175 so 0,0 1.4 0 ,6  0 1 . 2  o .5  
S-9 33 750 33750 18 . 7  18 . 7  0 250 880 0 . 7  2 .6  .o 1 . 7  5.4  
S-10 16110 16110 8 .9 8 . 9  510 814 3 . 2  5 .1  3 . 6  5 .0 
S-11 486o 4860 2 . 7  2 . 7  255 585 5 .3 12 .0 1 .8  3 .6 
S-12 Tar Tar Tar Tar 
S-13 Tar Tar Tar Tar 
S-14 7080 7080 3 .9 3 .9 15 1240 0 17 .5  0 ,1 7 . 6  
S-15 2370 2370 1 .3 1.3 0 955 0 40.3 0 5.9 
TABLE 4 - SUMMARIZED PERFORMANCE DATA (CONTINUED) 
Length in Percentage of Length of Failure Percent Failure Percent of 
Mix. Lane-Feet Total _Lane Length in Lane - Feet Within Each Mixture Total Failures 
No . 1951 1952 1953 1951 1952 1953 1951 1952 . 1953 1951 1952 1953 1951 1952 1953 
B-1,� 5440 5440 5440 5 .0 3 .1 3 .1 ll90 505 355 21 .9 9.3 6.5 6.9 2 . 7  1 . 7  
B-2* 1670 7230 7230 1 .5 4.1 4.1 270 2090 765 16.2 28 .9 10 . 6  1 .6  ll.2 3 .8 
B-3* 2740 2740 2740 2 . 7  1 . 7  1 . 7  350 1715 1031 11 .9  58 .3 37 .6  2 .0 9 . 2  5 .1  
B-4** 4420 4420 4420 4 .0 2 .5 2 . 5  2495 2060 3150 56.4 46.6 71 .3 14.4 n.o 15 .5 
B-5** 4940 4940 4940 4 .5 2 .8 2 ,8 2630 235 575 89 .5 8 .0 n.6  15.2 1 .3 2 . 8  
B-6 3730 3 730 3730 3 .4 2 .1 2 . 1  - 0 0 10 0 0 0 .3 0 0 0 
B-7 1670 1670 1670 1.5 0 . 9  0 .9 30 810 545 1 .8  48 .5 3 2 . 6  0 .2 4 .3 2 . 7  
B-8* 4120 8630 8630 3 .8 4.9 4.9 990 875 1225 24 .0 ll. 2  14 .2  5 .7  4.  7 6.0 
B-9 1710 1710 1710 1 . 6  1.0 1 .0 0 0 0 0 0 0 0 0 0 
B-10 24200 24200 24200 22 .1 13 . 6  13 .6  240 1208 2081 1 .0 5.0 8 , 6  1 .4 6.5 10.3 
E-ll** 7700 7700 7700 7 .0  4.3 4 .3 2830 530 180 36.8 6.9 2 ,J 16.3 2 , 8  0.9  
B-12** 36600 366oo 36600 33 .4 20 .6  20 .6  4945 2450 3056 13 .5  6 . 7  8 .3 28 .5  13 .1 15.1 
B-13 3690 3690 2 .1  2 .1 0 20 0 0 .5  0 0.1  
B-14 790 20450 20450 0 . 7  n.5 n.5 135 245 490 17.1  1 . 2  2 .4  o .B 1 .3 2 .4  
B-15 2740 2740 2740 2 .5 0 ,6  0 .6  0 0 0 0 0 0 0 0 0 
TABLE 4 - SUMMARIZED PERFORMANCE DATA (CONTINUED) 
Length in Percentage of Length of Failure Percent Failure 
Mix. Lane-Feet Total Lane Length in Lane - Feet Within Each Mixture 
No .  1951 1952 1953 1951 1952 1953 1951 1952 1953 1951 1952 1953 
B-16>f 2250 2780 2780 3 .1 1 .6  1 ,6  300 2220 815 13 .3 27 .8  29 .3 
B-17 7320 7320 4.1 4.1 10 680 O,l 9 .3 
B-18 6590 6590 3 . 7  3 .7 65 25 1 .0 0 .4 
B-19 1780 1780 1 .0 1.0 125 0 7 .o 0 
B-20 1120 1120 0 . 6  o . 6  40 210 3 .6 18 .8  
B-21 12300 12300 7 .0  7 .0  570 969 46.3 7 . 9  
B-22 Tar Tar 
B..:23 Tar Tar 
B-24 Tar Tar 
B-25>f 4860 11400 11400 4.4 6.4 6.4 940 2965 4100 19 .3 16.5 36.0 
�� A considerable portion of these mixes are within the Accelerated Traffic Section. 
"" A large portion of these binder mixes are within the exposed binder section. 
Percent of 
Total Failures 
1951 1952 1953 
1 .7  11. 8  4.0 
0 3 .4 
0 .3 o .l 
o . 6  0 
0 . 2  l.O 
3 .0 4 .8  
5 .4 15 . 8  20 . 2  
TABLE _i_ COMFJJ!ISON OF TEST FBOFERT!ES OF COl!Ell A1ID FIELD LA.l!OJU.TOXI FltEP.iBED SPECIMENS 
Mal'nhal1 Stabili tv 
Mix Sa.I!Ip1e :Biben Cere Jig llo. Type Pereent Lab. �. 1951 1952 
S-1 
S-1 
,_, 
S-2 
S-2 
S-2 
S-3 
S-3 
S-3 
S-3 
S-4 
S-4 
s-4 
,_, ,_, ,_, . s-s 
�- · · 
s-6 
S-6 ,_,� 
,_, ,_, ,_, ,_, ,_, ,_, ,_, 
.., '"' '"' '"' '"' 
S�10 
S-10 
S-10 
l!-10 
S-10 
S�ll 
5�11 
s�11 
S-12 
S-12 
S�1J 
S-14 
S�14 
S�14 
S�14 
5�15 
5�15 
' ,. 
17 
4 
4• 
" 
1 
36 
" 
52' 
lB 
21 
21.' 
19 
"" 
34 
34' 
41 
42 
.,. 
50 
45 
45' 
"" 
51 
21.6 
220" 
224 
228 
2}?' 
"'" 
256 
256· 
276 
28o 
284 
284' 
292 
300 
"' 
304' 
316 
332 
352 
364 
168 
3?2 
372' 
1o8 
'" 
PAC�? 
PAC�? 
PAC�8 
PAC-8 
PAC-8 
PAC-8 
PAC-8 
PAC-8 
l'AC-8 
PAC-8 
FA0-8 
PAC-8 
l'AC-8 
PAC-8 
l'AC---8 
PA0-8 
P.iC-8 
PAC-8 
PAC-8 
PAC-8 
PAC-8 
PAJ>-8 
PAC-8 
l'AC�8 
PA0-8 
PAC-8 
PAC-? 
P.lC�? 
FAC�7 
PAC-7 
1'.1.1"-7 
P.J.C-7 
PAC-7 
P.I.C-7 
PAC-7 
PAC-7 
F.AC-7 
FA�-7 
PJ.C-7 
PAC-7 
PJ..C-7 
RT-10 
RT-10 
RT-10 
NM>-8 
NAC-8 
NAC-8 
NAC-8 
RT-10 
RT-10 
8.6 
8.6 
?.4 
10.0 
10.0 
9.6 
8.) 
'·' 
?.1 
?.1 
9.8 
9 . 1  
9 . 1  
9-3 
7.0 
8.1 
8.1 
8.9 
?.6 
7 . 6  
8.? 
8.4 
8.4 
10.) 
8.2 
8.8 
?.4 
7.8 
9.3 
9.1 
'·' 
8.6 
8.6 
10.4 
9.7 
9.2 
9.2 
9.9 
9.6 
10.8 
10.8 
7.3 
8.3 
8.3 
9.8 
9.3 
8.9 
8.9 
8.9 
8.1 
3?5 
345 
288 
463 
463 
"' 
425 
425 
638 
638 
5?5 
604 
604 
588 
600 
888 
888 
563 
528 
528 
788 
650 
650 
563 
638 
8J8 
1075 
10)8 
1075 
650 
1000 
lll3 
1113 
688 
"' 
1025 
1025 
763 
1475 
9?5 
9?5 
503 
320 
516 
1179 
800 
758 
758 
913 
7l9 
12J8 
988 
688 
938 
888 
1238 
1038 
usa 
1425 
1460 
1246 
1171 
1468 
1)78 
1317 
684 6213 
936 
463 
788 
602 
68] 
944 
676 
4<>1 
1944 
1352 
lJ?J 
1263 
1550 
1176 
1176 
1522 
1235 
1119 
1587 
1546 
1677 
1530 
1045 
1105 
1524 
1084 
1176 
'" 
893 
864 
1026 
810 
6]? 
664 
624 
Unit Wekht 
Core 
Lab. 1951 1952 
1)1.6 -- 141.0 
1)1.6 --- 140.4 
129.3 lJJ.O 
1)).4 
1)).4 
1)6.8 
139-9 
12?.6 
129.) 
129.) 
135.8 
134.) 
1]4.) 
1)7 -5 
129.) 
129.6 
129 .6 
128.4 
1)1.8 
1)1.8 
128.2 
131.2 
1)1.2 
1)0.7 
129.1 
129.5 
132.9 
1)1.2 
136.5 
136.8 
1)5.2 
136.8 
136.8 
1)2.6 
13).4 
133.8 
13).8 
128.2 
1)4.8 
130.5 
130.5 
1)4.0 
1)1.8 
140.4 
142.3 
144.1 
'l-'=. 
1)6.0 
1)9.8 
14).5 
142.J 
142.4 
141.0 
142.) 
141.0 
142 .9 
143.5 
134.2 
1)2.6 
132;0 
132.3 
1)6.0 
134.8 
134.1 1)1.4 
133-9 1)7.6 
137.0 
1)7.) 
1.36. 7 
134.5 
141.0 
139�8 
138.5 
1)6.0 
141.0 
139.8 
1]9.5 
1)9.8 
1J9.8 
13?.3 
140.4 
140.4 
145.4 
. 1)9.5 
1)5.4 
141.0 
1)8.9 
1)7.0 
137-9 
132.9 
1)0.4 
127.9 
1)0.4 
1)4.2 
130.4 
1)1.0 
133.5 
128.2 
lJil..J - 1)0.4 
1)2.2 1)8.9 -
132.2 -- 1)6.0 
132.2 1.29.6 126.0 
1)8.3 130.8 
l'low {l/�c.Q2 
c, .... 
Lab. 1951 1952 
15 
15 
14 
18 
18 
19 
18 
16 
16 
16 
16 
16 
16 
lB 
18 
" 
22 
� � � 
• 
� � 
� 
lB � 
u � 
� 
28 
D 
16 
16 
u D D u D 
ll 
13 
13 
13 
9 
13 
16 
16 
16 
16 
13 
9 
" 
9 
19 
19 
16 
13 
13 
" 
19 
" 
22 
22 
18 
21 
1? 
20 
15 
14 
l2 
19 
16 
,, 
'3 
15 
13 
13 
15 
16 
18 
22 
19 
16 
16 
19 
19 
22 
19 
22 
20 
22 
17 
22 
22 
" 
1e 
19 . 
19 
19 
19 
16 
1) 
7ilJ,�d-� th Bi tamen 
Co :I' It 
Lab. 1951 1952 
62.7 
62.7 
32.2 
?4.) 
74.) 
?8.1 
58.2 
51.) 
50.0 so:o 
78.0 
73.4 
73.4 
?5:4 
""·1 
61.5 
61.5 
;;8.8 
57-5 
57.5 
53-5 
61.0 
61.0 
70.5 
56.] 
55.2 
57-9 
57.2 
?6.2 
75-5 
6?.4 
?2.8 
72.8 
73-9 
?6.) 
75.0 
75.0 
62.1� 
75.1 
72.0 
n.o 
53.3 
53-9 
)7 -7 
71.1 
70.2 
6).0 
6).0 
6? -9 
61.9 
7?.5 
68.9 
94.2 
95.8 
66.1 
89 .1 
83.) 
79.7 
?9.0 
?6.4 
90.2 
85.1 
86.1 
88.1 
76.6 
74.� 
($.8 
?4.6 
50.2 
54.4 
54.2 
?4.6 
72.0 
59.8 
51.2 
86.6 
86.6 
8;;.o 
86.) 
82.7 
70.4 
82.1 
72.9 
70.2 
81.7 
88.8 
as.? 
86.6 
72.9 
8J.J 
77-3 
88.6 
61.5 
93.2 
80.7 
71.4 
84.5 
75.0 
78.9 
77.6 
., .o 
72.] 
61.8 
65.8 
76.6 
67.8 
75.2 
80.2 
52.6 
61.4 
69.8 
55.8 
lE'ElWEN'rAGE 'VOIDS 
Tetal Mix 
CoTe 
Lab . 1951 1952 
10.1 
10.1 
13.2 
7 .o '.o 
, .. 
li.6 
1.).9 
1J.7 
13.7 
5.8 
6.9 
6.9 
6.1 
1).9 
U.2 
11.2 
12.1 
11.1 
11.1 
13.5 
10. 6 '  
10.8 
8.6 
12.5 
12.7 
10.7 
11.5 
6.0 
6.1 
8.3 
6. 7 
6.7 
7.4 
6.3 
6.2 
6.2 
11.5 
6.6 
8 . 1  
8 . �  
12.4 
1).8 
12.3 
8.8 
8.8 
11.4 
11.4 
8.7 
'·' 
4.6 
'· 7 
1.3 
""' 
0.9 
8.5 
2.? 
3.4 
4.3 
4.2 
5.1 
2.2 
3.4 
3.0 
'·' 
6.5 
8.4 
13.1 
7.4 
12.8 
12.6 
11.7 
7,0 
7.3 
3.0 
3.4 
3-9 
'·' 
4.4 
7.5 
3.8 
'·' 
6.? 
4.8 
2.6 
j.4 
3.8 
5.9 
J.9 
5.6 
2.6 
4.7 
1.3 
4.5 
?.3 
).4 
5.8 
. 5.4 
5.6 
9.0 
8.3 
11.6 
1o.e 
6.5 
9.5 
7.5 
5-7 
15.5 
12.2 
8.4 
11.8 16.5 
13.4 
J..o:�>:,.�l:ll.te Only 
CoTe 
Lab. 1951 1952 
2?.0 
27 .o 
27.5 
27.) 
27-3 
25.) 
27.9 
28.6 
27.J 
27.) . 
26.0 
25.4 
""' 
25.4 
27.4 
29.0 
29.0 
29.4 
26.1 
26.1 
29.0 
27.2 
27-2 
29.1 
28.0 
28.0 
25.6 
26.9 
25.4 
24.9 
25.5 
24.4 
24.4 
2B.5 
25.9 
24.8 
24.8 
)0.8 
26.2 
29.9 
29.9 
27 .s 
)0.5 
29.1 
30.4 
29.5 
30.6 
)0.6 
26.4 
27.J 
20.4 
21.6 
22.5 
.:::....': 
21.2 
25.1 
24.7 
20.) 
21.2 
20.0 
21.6 
22.2 
22.9 
21.2 
21.1 
27 .a 
28.0 
25.5 
29.) 
25.7 
27.2 
28.0 
27.6 
26.0 
29.2 
27.2 
22.4 
22.8 
25.8 
25 .s 
25.4 
25.J 
21.2 
21.8 ZZ�5 
26.2 
23.2 
23.8 
24.0 
21.5 
2J.4 
24.7 
22.6 
21.8 
19 .o 
2].2 
25.5 
21.9 
2).2 
25 .) 
24.5 
27 .) 
. JO.O 
30.4 
19.2 
27 .a 
29.5 
)0.2 
28.8 
]2.5 
)1.6 
27 .a 
33.6 
J!Al!LE ...2_ COOARISON OF TEST ?ROBJI.TU:S OF COR!:IJ AND FIELD LABORATORY PBEPARED SP:ECD!:ENS (CONT . )  
Marshall Stnbili ty Unit '/{eight 'li'Jw (J /] "0'1 l l! illed ;•ith Eitll!llen 1��E��GE VOIDS A£erer:ate Only Mix Sample :Bit1llllen Core Core Core Core Core Core 
No. No. Type Percent Lab. 1251 1252 Lab 1251 l"S2 L,.,b 1251 1252 L�b 1251 1252 Leb 1251 1952 Lab 1251 1952 
B-1 
E-1 
B-1 
B-1 
B-2 
B-2 
B-2 
B-2 
B-2 
B-2 
B-3 
,_, 
B-3 
B-4 
B-4 
B-4 
B-5 
B-5 
,_, ,_, 
B-5 
,_, 
B-6 
,_, 
,_, 
B-7 
B-7 
B-7 
,_. 
'"' 
,_. 
,_. 
,_. 
,_. 
B-9 
B-9 
ll-10 
13-10 
:B-10 
.13-10 
l!-11 
13-11 
B-11 
l!-12 
l!-1.2 
E-12 
B-12 
E-12 
Jl-12 
ll-12 
Jl-12 
2 
3 
10 
10 
16 
17 
306 
310 
)82 
)82 
19 
22 
22 
25 
26 
26 
27 
27 
29 
30 
410 
)1 
JJ 
J2 
32 
" 
" 
J7 
7 
38 
JJO 
J50 
J50 
362 
40 
40 
)4 
49 
49 
63 
52 
54 
54 
23 
23 
56 
58 
6o 
61 
62 
64 
PAC-8 
PAC-8 
PAC-8 
PAC-8* 
PAC-8 
PAC-<3 
PAC-7 
PAC-7 
PAC-? 
P.A.C-7' 
PAC-8 
PAC-8 
PA0-8* 
PAC-8 
P.&.C.::8 
PAU-8• 
8 . 6  
7 . 6  
10.2 
10.2 
6.3 
7.4 
7.8 
6.7 
8.4 
8.4 
6.8 
8.0 
8.0 
7.1 
7.6 
7.6 
PAC-8 ?.? 
fAC-8 • 7 .? 
PAC-8 6.6 
FAC-8 7.6 
llT-10 .�.1 
FAC-8 9.4 
n.c-8 7.8 
FAC-8 ?.J 
PAC-8._ 7.) 
FAC-8 7.1 
PAC-8,.. 7.1 
FA.G-8 a.o 
FA0-<3 
FAC-8 
PAC-? 
?AC-7 
PAC-?'" 
PAC-? 
PAC-<3 
PJ.C-8* 
FAC-<3 
PAC-8 
PAC-8* 
FAC-<3 
PAC-8 
PAC-<3 
PAC-8* 
""-" 
FAC-8* 
FAC-8 
FAC-8 
PAC-<3 
'>.0-<l 
FM:-<3 
PA.G-8 
).6 
10.0 
9 . 1  
8.5 
8.5 
9 . 0  
7.2 
7.2 
6.6 
6.5 
6.5 
6.1 
6.5 
6.6 
6.6 
6.7 
6.7 
6.8 
6.8 
6.0 
6.4 
5.8 
6.2 
700 
512 
500 
500 
163 
175 
108) 
963 
900 
900 
4)8 
625 
625 
476 
438 
438 
JJ8 
JJ8 
338 
500 
694 
550 
400 
4)8 
4)8 
613 
61) 
688 
488 
588 
888 
775' 
775 
925 
600 
600 
388 
313 
313 
)88 
513 
375 
375 
400 
400 
3lJ 
238 
325 
388 
"' 
46) 
1o88 
1198 
1273 
396 
1526 
1395 
1038 
11)8 
1088 
1088 
1o88 
ll88 
638 
788 
1138 
1038 
1150 
1014 
1275 
)88 
1268 
1041 
917 
1000 
974 
1247 
814 
1262 
1749 
124) 
884 
1045 
935 
10)0 
939 
)080 
1123 
12)8 
1224 
11)5 
1142 
C'57 
S02 
1229 
1200 1454 
1065 
1066 
102) 
1061 
1015 
1015 
972 
1)1.8 
1)2 .5 
130.? 
1)0.7 
� )0.3 
126.4 
1)5.0 
1)_5.2 
1)2.9 
1)2.9 
131.7 
1)2. 7 
1)2.7 
1)).2 
133.9 
133.9 
1)2.) 
1)2.3 
127.7 
1)2 .? 
146.0.� 
14-2 .3 
142 .6 
1)8.6 
1)8._5 
124.2 
1)7.9 
1)4.2 
1)7.9 
1)3.3 
1)1. 7 
1)4-.2 
138._5 
1)6.0 
1)8.5 
1)5.4-
1)7.0 
1)8.5 
14-0.1 
137.9 
13).) 
137.9 
141.5 1)0.1 
1)5.1 
13).2 
132.1 
1)2.1 
1)4.) 
1)4.3 
1).5.1 
1)0.7 
1)6.6 
129.) 
1)1.0 
131.0 
130.8 
1)4.) 
1)4.3 
128.8 
126.2 
126.2 
12).0 
12'7'.1 
128.} 
128.) 
129.8 
129.8 
126.5 
123.0 
124.0 
126.5 
119.8 
125.1 
142.9 
140.1 
137.9 
139 . 8  
137.9 
14-1.0 
139.4 
140.4 
139.8 
139.8 
1)8.5 
127.9 
129.2 
1)5.4 
140.4 
136.7 
140.L' 
14l.E 
11.1!�.1 
138.5 1J7. J 
142.9 139.2 
144.8 1)8.2 
1)9.2 
145.6 
1)7 .9 
137.9 
1)9.2 
139. 2 
1)5.4 1)7.9 
142.9 
140.4 
14 
u u u 
u u 
u u u u 
u D a 
u 
16 u 
15 
15 u 
16 
u 
18 
20 u u 
2) 
23 
22 
u 
23 
13 
17 
17 
17 
19 
19 
16 
2J. 
a 
21 
19 
17 
17 
17 
17 
15 
20 
25 
18 
16 
19 
19 
19 
20 
u 
l9 
20 
21 
a 
19 
u 
1) 
19 
16 
16 u 
18 
16 u 
16 
16 a 19 
18 
19 
19 
22 
19 
19 
l9 
19 
19 
22 
22 
22 
25 
19 
24 
25 
22 
19 
22 
19 
22 
22 
l9 
19 
19 
19 
18 
16 
19 
19 
22 
64.0 
58.) 
70.7 
70-7 
46.6 
4?.4-
6).7 
56.h 
6).6 
63.6 
49.2 
60.) 
60.) 
56.2 
60.0 
60.0 
59.1 
.59.1 
6).) 
74'.1 
57.7 
74.5 
58.0 
56.1 
_56.1 
_58.4 
58.4 
6_5.6 
66.8 
81.6 
54.2 
58.5 
_58.5 
62.4-
60.2 
6<1.2 
46.3 
4-1.6 
41.6 
46.4 
54.8 
!�6.0 
46.1J 
47.9 
47 .') 
47 .? 
J9.8 
37 .) 
42.) 
)2.9 
42.5 
97-9 
77.9 
71.6 
41.8 
89.9 
80.9 
57.9 
70.) 
77.2 
6).9 
?O .J 
65.9 
54-.4-
85.2 
62.1 
74.1 
91.1 
62.0 
6).5 
64.1 
80.0 
81.7 
67 .l 
71.5 
69.3 
71.9 
77.7 
63.6 
79.6 
74.1 
78.2 
72.6 
57.) 
72.4 
84.2 
78.8 
?O .J 
78.2 
73.6 
75.8 
7'9-.-2 
89.2 
87 .l 
67.6 
69.8 
83.8 
74.9 
66.4 
71.6 
74.7 
82.0 
61.8 
68.4 
66.8 
66.1 
70.) 
70.) 
4?.7 
64.1 
9 . 6  
10.8 
8.5 
8.5 
13.9 
15.5 
9 •. 0 
10.4 
9.5 
9.5 
12.7 
10 • .5 
10 • .5 
10 .9 
10.2 
10.2 
10.9 
10.9 
14.9 
10.5 
9.-3 
6. 7 
11.4 
11. J 
11.) 
10.2 
10.2 
8.4 
9.6 
4. 7 
11.0 
10.9 
10.9 
10.8 
9.5 
9-5 
14.7 
14.2 
14.2 
19.4 
15.7 
11J.�8 
14.8 
14.0 
14.0 
1.5 • .5 
18.2 
18.4 
16.) 
21.4 
1_5.8 
0.4 
4.7 
5.6 
16;1 
2.2 
4.5 
9 . 0  
5.8 
4.2 
7.9 
6.4 
6.0 
10.7 
2.1 
7.8 
6.0 
2.2 
12.4 
7.9 
8.9 
4.7 
4.6 
9.5 
7.8 
6.7 
6.8 
5 . 1  
8.8 
7 . 0  
5.9 
s.o 
6.4 
1fl._5 
6.4 
�.,.::.. 
3.9 
7.4 
6.8 
4.6 
5. 7 
5 . 1  
7.4 
2.6 
).1 
10.1 
9.2 
4.4 
5.5 
8.0 
5.9 
s.o 
).2 
8.) 
6. 7 
7 . )  
7 . 5  
6.) 
6.) 
7.9 
26.7 
2-5.9 
28.8 
28.8 
26.0 
29.5 
24.8 
24.0 
26.5 
26.5 
27.2 
26.4 
26.4 
25.0 
2_5.4 
2_5.4 
26.2 
�_5.4 
2_5.4 
�<loO 
25.6 
26.9 
2_5.6 
2_5.6 
24.4 
24.4 
24.8 
28.7 
2.5 • .5 
JJ.8 
27.7 
27.7 
28.1 
23.9 
2).9 
27.1 
29.0 
29.0 
30.4 
JLl.9 
27.) 
27.) 
26.8 
26.8 
28.) 
)0.2 
37.2 
28.2 
n.6 
27 • .5 
18.8 
21.) 
19.8 
28.0 
21.9 
2).5 
21.4 
19 • .5 
18.4 
21.9 
20.2 
17.6 
23.5 
14.2 
20.6 
22.8 
24.8 
)2.6 
21.9 
24.8 
24.9 
24.7 
28.7 
27.4 
21.8 
24.2 
22.9 
24.2 
2).7 
22.8 
22.2 
2).4 
24.6 
21.2 
22.9 
22.2 
22.9 
21.1 
21.6 
21.1 
22.6 
24.1 
2_5 .5 
)1.2 
30.5 
27.2 
21.0 
2).8 
20.8 
1.9 .8 
18.) 
21.7 
21.2 
22.0 
22.1 
21.2 
21.2 
22.0 
TAELE _l_ CO!oC.P.ARISON OF TEST PBOPERTI:ES OF COBED AND "FIELD LABOBATORY PBEPARED Sl':ECnl:EN'S (CONT.) 
Mb 
No. 
ll-13 
1!-13 
1!-13 
1!-14 
1!:.14 
E-14 
ll-14 
E-14 
B-14 
B-14 
E-14 
E-15 
:B-1� 
E-16 
ll-16 
E-16 
13-16 
l!-17 
E-17 
l!-18 
l!-18 
l!-18 
l!-18 
E-18 
E-18 
E-19 
.E-19 
E-20 
B-20 
11-25 
l!-25 
E-25 
B-25 
Sa.JIIple 
No. 
'" 
282* 
"6 
1 
4 
290 
294 
'98 
'" 
302 � 
4" 
)18 
)18 . 
14 
14 . 
J14 
'" 
'" 
326. 
JJ4 
3.34. 
JJ8 
J4' 
)46 "'' 
" 
55* . 
'" 
366* 
8 
" ,. 
458 
Eitlliii<:ID 
Type Percent 
PAC-8 
PAC-8 
PAC-8 
P.!C-8 
PAC-8 
F.AC-8 
FA.0-8 
PAC-8 
P.!C-7 
P.A.C-7 
RT-10 
PAC-7 
PAC-7 
PAC-8 
PAC-8 
Pl£-7 
P.W-7 
PAD-7 
P.!C-7 
P.W-7 
PAC-7 
PA0-7 
P.!C-7 
P.!0-7 
BT-10 
PAC-8 
PAC-8 
PAC-7 
PAC-? 
PAC-8 
PAC-8 
PJ.C-'l 
IIJ.C-8 
7.4 
7.4 
7.8 
8.6 
10.2 
8.1 
8.) 
8.8 
7 •. 2 
7 ·' 
8.9 
7.7 
7.7 
7 .o 
7 . 0  
8.) 
9 . 0  
93 
93 
8J 
8J 
83 
�8 
8� 
7 � 
7.6 
7.6 
9.4 
9A 
7� 
L1 
8 �  
9 J  
�!arBho.ll Stabili ty 
Core 
Lab. 1951 1952 
1150 
lljO 
101.3 
588 
"' 
1050 
925 
938 
1138 
1138 
935 
975 
975 
5?3 
5'3 
1175 
"' 
825 
825 
"' 
963 
1075 
"' 
988 
7lJ 
JlO 
350 
8)8 
8J8 
JOO 
"' 
275 
B4J 
1053 
1356 
1088 
1460 
1578 
1)26 
14JO 
1015 
1125 
109.3 
1040 
1)59 
14)8 
1129 
1o8J 
"' 
1282 
654 
11)4 
1094 
1436 
1406 
1485 
1166 
1)01 
1301 
8)8 
1958 
1127 
1097 
1106 
1120 
1040 
1000 
1005 
992 
990 
992 
109"6 
1315 
"48 "'" 
*Denlli ty nampleB which inc1ud!l only the courB!I and mix indicated. 
Unit Weight 
Core 
Lab. 1951 
138.1 
1)8.1 
1)1.!; 
1)0.2 
1)2.6 
1)7 . o  
1JJ.5 
1)1.6 
1)5.6 
135.6 
1)3.4 
131.2 
131.2 
1)2.6 
1)2.6 
137-7 
135.9 
134.) 
134.3 
1)2.1 
132.1 
1)6.0 
130.5 
129.4 
142. )  
128.2 
128,2 
1*2.0 
141,0 
143.5 
141.3 
144.2 
140.5 
141,0 
14£..6 
1)9,8 
142.5 
142.) 
14) .9 
1)9 .6 
1.)6,6 
1)6.7 
1)1.0 
128,J1 1)8,2 
128.7 
1 '30,2 
126.4' 
126.4 
1)3. 1  1)9.1 
1952 
1)6.0 
1)8.5 
1J7 -9 
1)6.0 
lJ? .9 139 -� 
140.8 
1)8.5 
1)8.5 
139.8 
135.8 
lJJ.4 
142.9 
141.0 
1)5. 7 
135.6 
1)6.0 
1)5.8 
1)7 .3 
1)2.) 
1)1.0 
1)6.0 
1)4.2 
137.9 
1)5.4 
137 .) 
1)9.2 
125.4 
Flow (1/1QQ.'2 
Core 
Lab. 1951 
D D u 
u 
D u m u 
ll 
ll 
u 
u 
16 
10 
10 
9 
u 
" " 
16 
16 
16 
19 
19 
1J 
14 
14 
19 
19 
14 
1J 
1J 
14 
" 
22 
1) 
20 
" 
21 " 
19 
19 
18 
19 
19 
18 
15 
19 
1J 
21 
21 
1952 
" 
" 
19 
19 
19 
23 
19 
19 
" 
23 
19 
21 
19 
19 
20 
19 
19 
19 
17 
1) 
20 
19 
19 
19 
P]a;1CENTAG-E VOIDS 
illed with 1litUillen Total Mi.:< Aggregate Only 
Core Core Core 
Lab. 1951 1952 Lab. 1951 1952 Lab. 1951 1952 
67.9 
67.9 
55.6 
61.) 
?4.J 
69".6 
64.0 
6).0 
60.7 
60.7 
. 62.7 
60.) 
60.J 
55.0 
55.0 
71.6 
69.5 
71.7 
71.7 
61.4 
61.4 
65.6 
56.1 
58.) 
68.4 
51.8 
51.8 
58.9 
58.9 
55.4 
54.? 
j4.7 
70.8 
75.2 �---
1),8. 
93.5 
78.0 
84.4 
81.3 
72.1 
� 
?8.7 
76.1 
79.0 
?2.1 
88.5 
78.5 
6).1 
70.5 
66,4 
79.9 
69 • .5 
?2.9 
79.2 
72.9 
74.5 
89.6 
79.4 
86.1 
69.) 
69.) 
7). 7 
66.8 
66.5 
80.8 
76.0 
70.8 
7g,2 
130.2 
74.2 
80.6 
66.7 
59.9 
68.6 
64.7 
81.1 
77 .o 
71.1 
78.0 
.52.9 
,. , 
7·l 
11.9 
10.7 
7 ·' 
7·4 
9.6 
10.) 
9.4 
9·4 
10.6 
11.0 
11.0 
10.4 
10.1o-· 
6.8 
'·' 
7.9 
7·9 
10.8 
10.8 
9 .J 
12.0 
11.9 
7·4 
1).5 
1).5 
12.9 
12.9 
12.2 
1).1 
13-1 
10.4 
5.2 
,.8 
1.J 
5·' 
'-' 
"·' 
5.9 
4., 
5.5 
5 . 0  
1.8 
.2.4 
4.5 
9.4 
7 ·' 
14,0 
6.0 
4.J 
6.4 
6.4 
'·6 
4.? 
).2 
7.1 
7.1 
7.1 
8.0 
8.4 
J.8 
5.0 
7.5 
5.5 
5.2 
7.5 
6.4 
9.0 
11.0 
?. 6  
8.9 
4.9 4.) 
7.9 
6.1 
6.8 
5.1 
14.5 
22.6 
22.6 
26.4 
25.8 
27.7 
24,2 
25.9 
27.8 
24.0 
24.0 
28.5 
26.2 
26.2 
25.2 
25.2 
24.0 
26.9 
27.7 
27.7 
27.2 
27.2 
26.9 
27.3 
28.6 
2).4 
28.0 
28.0 
31.4 
)1.4 
27.4 
28.7 
28.7 
29.2 
20.9 
22.) 
19.9 
22.1 
20.2 
2).0 
21.0 
20.9 
2).0 
21.2 
22.7 
20.4 
2).5 
25.4 
24.8 
25.4 
22.1 
:30.7 
2).6 
25.1 
25.1 
22.8 
2).1 
2).1' 
2).1 
27 .o 
24.9 
2j,1 
19.8 
20.8 
25.5 
26.6 
z6.e 
24.5 
22.7 
27.6 
27.4 
24.2 
25.2 
a4.? 25.5 
25.9 
26.5 
24.0 
2).2 
. )0.8 
Note: .!.11 cores, other than den!lity Sa:Il!PleB, wer<! tested as compositl'l Bamples, !!!hat h, a. portion of the underly;lng or overlyi_ng course was included in the test specimen. 
